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CLAIMS 



[Claim(s)] 

[Claim 1] The thin film transistor and pixel electrode which have been arranged at the substrate corresponding 
to the crossover of two or more scanning lines, two or more data lines, and the said each scanning line and said 
each data line, The 1 st conductive layer of the protection-from-light nature which intervened between the semi- 
conductor layer which constitutes the source and the drain field of said thin film transistor, and said pixel 
electrode, was electrically connected with said semi-conductor layer, and was electrically connected with said 
pixel electrode, The electro-optic device characterized by having the 2nd conductive layer which consisted of 
the same film as said 1st conductive layer, saw superficially, and has lapped with said data line partially at least. 

[Claim 2] Said 2nd conductive layer is an electro-optic device according to claim 1 characterized by having 
seen superficially and having lapped with said pixel electrode partially at least. 

[Claim 3] Said 1st conductive layer is an electro-optic device according to claim 1 or 2 characterized by having 
connected electrically through said semi-conductor layer and 1 st contact hole, and connecting electrically 
through said pixel electrode and 2nd contact hole. 

[Claim 4] Said data line is an electro-optic device given in any 1 term of claims 1-3 characterized by connecting 
electrically through said semi-conductor layer and 3rd contact hole. 

[Claim 5] Said data line is an electro-optic device given in any 1 term of claims 1-4 characterized by seeing 
superficially and not lapping with said pixel electrode partially at least. 

[Claim 6] Said 2nd conductive layer is an electro-optic device given in any 1 term of claims 1-5 characterized 
by connecting with a constant potential line electrically. 

[Claim 7] An electro-optic device given in any 1 term of claims 1-6 characterized by having further the light- 
shielding film formed in said substrate side of a channel field through the substrate insulator layer at least 
among said semi-conductor layers. 

[Claim 8] For said 1st conductive layer and said 2nd conductive layer, claims 1-7 characterized by including a 
refractory metal are electro-optic devices given in **** either. 

[Claim 9] Said 2nd conductive layer and said data line are an electro-optic device given in any 1 term of claims 
1-8 characterized by carrying out opposite arrangement partially at least through an interlayer insulation film. 
[Claim 10] An electro-optic device given in any 1 term of claims 1-9 characterized by having further the storage 
capacitance connected to said pixel electrode. 

[Claim 11] Said 1st conductive layer and said 2nd conductive layer are an electro-optic device according to 
claim 10 characterized by being prepared through an insulator layer on one electrode of said scanning line and 
said storage capacitance. 

[Claim 12] The electro-optic device according to claim 1 1 which opposite arrangement of the 1st storage 
capacitance electrode which consists of said a part of semi-conductor layer, and the 2nd storage capacitance 
electrode which is one electrode of said storage capacitance is carried out through the 1st dielectric film, and is 
characterized by carrying out opposite arrangement of the 3rd storage capacitance electrode which consists of a 
part of said 2nd storage capacitance electrode and said 1 st conductive layer through the 2nd dielectric film, and 
forming said storage capacitance. 

[Claim 13] Said 2nd conductive layer is an electro-optic device given in any 1 term of claims 10-12 
characterized by connecting with said 2nd storage capacitance electrode. 

[Claim 14] It is the electro-optic device according to claim 13 which said 2nd conductive layer is electrically 
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connected to said 2nd storage capacitance electrode through the 4th contact hole, and is characterized by said 
4th contact hole being punctured by the same process as the process which punctures said 1 st contact hole. 
[Claim 15] Said 2nd storage capacitance electrode is an electro-optic device according to claim 12 which is 
installed and is characterized by being a capacity line. 

[Claim 16] Said 2nd storage capacitance electrode is an electro-optic device according to claim 13 characterized 
by coming to connect with said light-shielding film. 

[Claim 17] Said light-shielding film is an electro-optic device according to claim 16 which serves as a capacity 
line and is characterized by coming to connect it with said light-shielding film while said 2nd storage 
capacitance electrode is constituted in the shape of an island for every elongation and pixel electrode along with 
said scanning line in between the data lines with which the flat-surface configuration on said substrate adjoins 
each other. 

[Claim 18] For said 4th contact hole, said light-shielding film is an electro-optic device according to claim 15 
characterized by connecting with said capacity line electrically through the 5th contact hole punctured by 
different flat-surface location. 

[Claim 19] Said 2nd conductive layer and said light-shielding film are an electro-optic device given in any 1 
term of claims 10-18 which it comes to connect electrically through said 2nd storage capacitance electrode, and 
are characterized by coming to connect said 2nd conductive layer and said light-shielding film with an adjoining 
pixel electrode. 

[Claim 20] Said 1 st conductive layer and said 2nd conductive layer are an electro-optic device given in any 1 
term of claims 1-19 characterized by being prepared in the lower layer rather than said data line. 
[Claim 21] Said 2nd conductive layer is an electro-optic device given in any 1 term of ****** 1-20 
characterized by specifying partially at least the field which sees superficially, is prepared in the shape of an 
island, and met said data line among pixel opening fields. 

[Claim 22] Said 1 st conductive layer and said 2nd conductive layer are an electro-optic device given in any 1 
term of claims 1-10 characterized by being prepared in the upper layer rather than said data line. 
[Claim 23] Said 2nd conductive layer is an electro-optic device according to claim 22 characterized by 
specifying the field which is prepared in the shape of a grid except for the field where it sees superficially and 
said 1st conductive layer exists, and met said data line and said scanning line of a pixel opening field. 
[Claim 24] Said semi-conductor layer and said 1 st conductive layer are an electro-optic device according to 
claim 22 or 23 characterized by connecting through the junction conductive layer which consists of the same 
film as said data line. 

[Claim 25] It is the electro-optic device according to claim 24 which has the storage capacitance connected to 
said pixel electrode, and is characterized by ****(ing) said data line through an interlayer insulation film 
between one electrode of said storage capacitance, and said 2nd conductive layer. 

[Claim 26] In the manufacture approach of an electro-optic device of having the pixel electrode by which the 
thin film transistor connected to the scanning line, two or more data lines, and two or more of said each 
scanning line and said each data line and said thin film transistor were connected to the substrate The process 
which forms the semi-conductor layer used as a source field, a channel field, and a drain field in said substrate, 
The process which forms an insulating thin film on said semi-conductor layer, and the process which forms one 
electrode of the scanning line and storage capacitance on said insulating thin film, The process which forms the 
1 st interlayer insulation film on said scanning line and one [ said ] electrode, The process which punctures the 
1st contact hole which leads to said semi-conductor layer to said insulating thin film and said 1st interlayer 
insulation film, The process which forms the 2nd conductive layer from the same film as the 1st conductive 
layer of protection-from-light nature, and said 1st conductive layer so that it may connect with said semi- 
conductor layer electrically through said 1st contact hole on said 1st interlayer insulation film, The process 
which forms the 2nd interlayer insulation film on said 1st conductive layer and said 2nd conductive layer, The 
process which forms the data line on said 2nd interlayer insulation film, and the process which forms the 3rd 
interlayer insulation film on said data line, The process which punctures the 2nd contact hole which leads to 
said 2nd interlayer insulation film and said 3rd interlayer insulation film at said 1st conductive layer, It is the 
manufacture approach of the electro-optic device characterized by being formed so that it may have the process 
which forms a pixel electrode so that it may connect with said 1 st conductive layer electrically through said 2nd 
contact hole, and said 2nd conductive layer may be seen superficially and it may lap with said data line partially 
at least. 
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[Claim 27] In the process which forms said data line after the process which forms said 2nd interlayer insulation 
film, including further the process which punctures the 3rd contact hole which leads to said semi-conductor 
layer to said 2nd interlayer insulation film In the process which forms said data line so that it may connect with 
said semi-conductor layer electrically through said 3rd contact hole, and punctures said 1st contact hole In the 
process which punctures the 4th contact hole which leads to one electrode of said storage capacitance to said 1st 
interlayer insulation film at the same time it punctures said 1st contact hole, and forms said 2nd conductive 
layer The manufacture approach of the electro-optic device according to claim 23 characterized by forming said 
2nd conductive layer so that it may connect with one electrode of said storage capacitance electrically through 
said 4th contact hole. 

[Claim 28] In the manufacture approach of an electro-optic device of having the pixel electrode by which the 
thin film transistor connected to the scanning line, two or more data lines, and two or more of said each 
scanning line and said each data line and said thin film transistor were connected to the substrate The process 
which forms the semi-conductor layer used as a source field, a channel field, and a drain field in said substrate, 
The process which forms an insulating thin film on said semi-conductor layer, and the process which forms one 
electrode of the scanning line and storage capacitance on said insulating thin film, The process which forms the 
1 st interlayer insulation film on one electrode of said scanning line and storage capacitance, The process which 
punctures the 1st contact hole which leads to said semi-conductor layer to said 1st interlayer insulation film, 
The process which forms a junction conductive layer from the same film as said data line so that it may connect 
with said semi-conductor layer electrically through said 1st contact hole at the same time it forms the data line 
on said 1 st interlayer insulation film, The process which forms the 2nd interlayer insulation film on said data 
line and said junction conductive layer, The process which punctures the 2nd contact hole which leads to said 
2nd layer insulation gland at said junction conductive layer, At the same time it forms the 1st conductive layer 
of protection-from-light nature so that it may connect with said junction conductive layer electrically through 
said 2nd contact hole on said 2nd interlayer insulation film The process which forms the 2nd conductive layer 
which consists of the same film as said 1 st conductive layer so that it may lap with said data line superficially, 
The process which forms the 3rd interlayer insulation film on said 1 st conductive layer and said 2nd conductive 
layer, The manufacture approach of the electro-optic device characterized by including the process which 
punctures the 3rd contact hole which leads to said 3rd interlayer insulation film at said 1st conductive layer, and 
the process which forms a pixel electrode so that it may connect electrically through said 3rd contact hole at 
said 1st conductive layer. 

[Claim 29] In the process which forms said data line after the process which forms said 1st interlayer insulation 
film, including further the process which punctures the 4th contact hole which leads to said semi-conductor 
layer to said 1st interlayer insulation film In the process which forms said data line so that it may connect with 
said semi-conductor layer electrically through said 4th contact hole, and punctures said 2nd contact hole In the 
process which punctures the 5th contact hole which leads to one electrode of said storage capacitance at said 1st 
interlayer insulation film and said 2nd layer insulation gland at the same time it punctures said 2nd contact hole, 
and forms said 2nd conductive layer The manufacture approach of the electro-optic device according to claim 
24 characterized by forming said 2nd conductive layer so that it may connect with one electrode of said storage 
capacitance electrically through said 5th contact hole. 

[Claim 30] Electronic equipment characterized by having the electro-optic device of a publication in any 1 term 
of claim 1 to claim 25. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of an electro-optic device and its 
manufacture approach, and belongs to an electro-optic device equipped with the conductive layer for the 
junction for taking an electric flow good especially between a pixel electrode and the thin film transistor for 
pixel switching (TFT being called suitably below Thin Film Transistor), and its manufacture approach list at the 
technical field of electronic equipment. 
[0002] 

[Description of the Prior Art] Conventionally, come to **** electrooptic material, such as liquid crystal, 
between the substrates of a pair, and this kind of electro-optic device to the TFT array substrate which is an 
example of one substrate Two or more pixel electrodes are prepared in the shape of a matrix, and to the opposite 
substrate which is an example of the substrate of another side In order to specify the pixel opening field 
(namely, field where light passes the electrooptic material part in each pixel) in each pixel, it is common that a 
light-shielding film is prepared in the shape of a grid corresponding to the gap of a pixel electrode. In this case, 
in order to make it the contrast ratio in a display image not fall by optical leakage around each pixel electrode, it 
is constituted so that it may see superficially and a grid-like light-shielding film may lap with each pixel 
electrode a little. Under the present circumstances, since especially the light-shielding film prepared in the 
opposite substrate side is comparatively separated from the pixel electrode through electrooptic material etc., in 
consideration of the lamination gap of light and both substrates which carries out incidence, it is necessary to 
put it aslant by the margin with remarkable pixel electrode and light- shielding film like ****. This serves as a 
big obstruction at the time of raising a pixel numerical aperture (namely, rate which the pixel opening field in 
each pixel occupies). 

[0003] So, recently, under the general request of performing bright image display, in order to raise the pixel 
numerical aperture in each pixel, the technique of specifying each pixel opening field partially is also 
generalized by only the protection-from-light gland by the side of an opposite substrate not prescribing a pixel 
opening field, but forming the data line broadly so that the clearance between the lengthwise directions of a 
pixel electrode may be covered from protection-from-light nature ingredients, such as aluminum (aluminum). 
According to this technique, since the data line prescribed the pixel opening field partially, a pixel numerical 
aperture can be raised. 

[0004] On the other hand, in this kind of electro-optic device, although it is necessary to connect mutually, each 
pixel electrode and switching elements, such as TFT prepared for example, in each pixel Since two or more 
interlayer insulation films for insulating electrically wiring and these of the scanning line, a capacity line, the 
data line, etc. jrmtually are included, for example, 1 OOOnm (nano meter) extent or a thicker laminated structure 
than it exists among both, It becomes difficult to puncture the contact hole for connecting between both 
electrically. 

[0005] Under a general request called high-definition-izing of the display image in this kind of electro-optic 
device, improvement in detailed-izing of a pixel pitch and a pixel numerical aperture, adequate supply of the 
picture signal to a pixel electrode, etc. become important. 

[0006] However, since the data line and a pixel electrode have lapped partially through the interlayer insulation 
film according to the technique of specifying a pixel opening field partially with the data line mentioned above, 
if TFT prepared in each pixel is considered, according to the lap of the data line and the pixel electrode which 
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were mentioned above, parasitic capacitance will arise between the source and a drain. Switching operation is 
carried out so that TFT to which a picture signal is supplied through the data line generally [ here ] may make 
the fixed potential according to a picture signal hold to a pixel electrode for an one-frame period, but during this 
period, since it sways frequently to the potential of the picture signal supplied to TFT of an other bank, the 
electrical potential difference which TFT should carry out [ an electrical potential difference ] abnormality 
actuation and should be made to hold to a pixel electrode will leak the data line with the parasitic capacitance 
between the above-mentioned source and a drain. Consequently, supply of the picture signal to a pixel electrode 
becomes unstable, and while saying that degradation of a display image is finally caused, there is ****. 
[0007] On the other hand, under a general request called the simplification and low-cost-izing of an equipment 
configuration in this kind of electro-optic device, also in case a certain function is added or raised, it becomes 
important to use effectively not to make the conductive layer in a laminated structure or the number of insulator 
layers increase recklessly or one film in order to achieve two or more set ability. 

[0008] This invention is made in view of an above-mentioned trouble, and it has the comparatively easy 
configuration, and a pixel numerical aperture is high and let it be a technical problem to offer the high- 
definition electro-optic device in which image display is possible and its high-definition manufacture approach. 
[0009] 

[Means for Solving the Problem] In order that the electro-optic device of this invention may solve the above- 
mentioned technical problem, to a substrate Two or more scanning lines, The thin film transistor and pixel 
electrode which have been arranged corresponding to the crossover of two or more data lines, and the said each 
scanning line and said each data line, The 1st conductive layer of the protection-from-light nature which 
intervened between the semi-conductor layer which constitutes the source and the drain field of said thin film 
transistor, and said pixel electrode, was electrically connected with said semi-conductor layer, and was 
electrically connected with said pixel electrode, It consists of the same film as said 1 st conductive layer, and has 
the 2nd conductive layer which saw superficially and has lapped with said data line partially at least. 
[0010] According to the configuration of the electro-optic device of this invention, it intervenes between a semi- 
conductor layer and a pixel electrode, and connects with the semi-conductor layer electrically by one side, and 
the 1st conductive layer is another side and is electrically connected with the pixel electrode. Therefore, the 1st 
conductive layer becomes possible [ avoiding the difficulty in the case of functioning as a conductive layer for 
the junction for connecting electrically a pixel electrode and the drain field of a semi-conductor layer, for 
example, carrying out direct continuation of between both through one contact hole ]. 
[001 1] Moreover, since the 2nd conductive layer was seen superficially and has lapped with said data line 
partially at least, it becomes possible [ carrying out the redundancy of the protection from light of each pixel by 
the 2nd conductive layer in addition to the data line ]. 

[0012] In the mode of 1 of the electro-optic device of this invention, said 2nd conductive layer was seen 
superficially and has lapped with said pixel electrode partially at least. 

[0013] According to this configuration, especially the 2nd conductive layer formed between the pixel electrodes 
which see superficially and adjoin partially at least has lapped with the pixel electrode. For this reason, the 2nd 
conductive layer part which lapped with this pixel electrode and a partial target can prescribe the pixel opening 
field in each pixel partially at least. Under the present circumstances, especially in the part where the pixel 
opening field was specified by the 2nd conductive layer, since it sees superficially and there is no clearance 
between a pixel electrode and the 2nd conductive layer, the optical leakage through such a clearance does not 
take place. Consequently, finally a contrast ratio is raised. Since the data line does not need to prescribe a pixel 
opening field like before, it becomes unnecessary to pile up the data line and a pixel electrode in the part where 
the pixel opening field was specified to coincidence by the 2nd conductive layer. Consequently, it is not 
necessary to generate the parasitic capacitance between the sources of a thin film transistor and the drains in 
each pixel according to the structure where the data line and a pixel electrode lap through an interlayer 
insulation film. For this reason, it originates in the potential shake concerned of the data line which sways 
frequently to the potential of the picture signal supplied in predetermined periods, such as one etc. frame, at the 
thin film transistor of an other bank, a thin film transistor carries out abnormality actuation with the parasitic 
capacitance between the above-mentioned source and a drain, and the situation which the electrical potential 
difference which should be made to hold to a pixel electrode leaks can be prevented. That is, switching 
operation of the thin film transistor is carried out, it can supply a picture signal adequately to a pixel electrode 
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through the data line and a thin film transistor, and, finally high definition-ization of a display image of it is 
attained by reduction of a flicker or line nonuniformity so that the fixed potential according to a picture signal 
may be made to hold to a pixel electrode. 

[0014] Furthermore, since the function to specify a pixel opening field is given closing adequate supply of a 
picture signal to it if to the 2nd conductive layer which consists of the same film as this 1 st conductive layer 
while giving the function to relay a thin film transistor and a pixel electrode to the 1st conductive layer, low 
cost-ization can be attained in the simplification list of a laminated structure and a manufacture process as a 
whole. 

[0015] In other modes of the electro-optic device of this invention, it connects electrically through said semi- 
conductor layer and 1st contact hole, and said 1st conductive layer is electrically connected through said pixel 
electrode and 2nd contact hole. 

[0016] According to this configuration, as compared with the case where one contact hole is punctured, the path 
of a contact hole can be made small from a pixel electrode to the drain field of a semi-conductor layer. That is, 
in order that etching precision may fall, in order to prevent the thrust omission in a thin semi-conductor layer, 
the dry etching which can make the path of a contact hole small must be stopped on the way, a process must be 
constructed so that it may finally puncture to a semi-conductor layer by wet etching, and the path of a contact 
hole cannot but spread by wet etching without directivity, so that a contact hole is generally punctured deeply. 
On the other hand, in this mode, since what is necessary is just to connect between semi-conductor layers with a 
pixel electrode by the 1st and 2nd two in-series contact holes, it becomes possible to shorten distance which 
becomes possible [ puncturing each contact hole by dry etching ], or is punctured by wet etching at least. 
Consequently, the path of each contact hole can be made small, respectively, and flattening in the pixel 
electrode section located above the 1st or 2nd contact hole is promoted. 

[0017] According to other modes of the electro-optic device of this invention, said data line is electrically 
connected through said semi-conductor layer and 3rd contact hole. 

[0018] According to this configuration, the electric connection between the data line and the source field of a 
semi-conductor layer is obtained good through the 3rd contact hole. 

[0019] According to other modes of the electro-optic device of this invention, said data line is seen superficially 
and does not lap with said pixel electrode partially at least. 

[0020] According to this configuration, by forming so that the data line and a pixel electrode may not lap as 
much as possible, it compares with the case where the data line and a pixel electrode are piled up, and the 
parasitic capacitance between the data line and a pixel electrode can be reduced certainly. Therefore, the 
electrical potential difference especially in a pixel electrode is stabilized, and a flicker and line nonuniformity 
can be reduced. 

[0021] furthermore, the part with which the data line and a pixel electrode lapped through the interlayer 
insulation film — it is and electric [ between both with high possibility of generating ] — generating of defects, 
such as being short (short circuit), can be suppressed, and, finally decline in the rate of an equipment defect and 
improvement in the yield at the time of manufacture are achieved. 

[0022] Other mode ****** of the electro-optic device of this invention and said 2nd conductive layer are 
electrically connected to the constant potential line. 

[0023] According to this configuration, some parasitic capacitance is attached between the pixel electrode and 
the 2nd conductive layer which have lapped with the part at least, but the potential of the 2nd conductive layer 
is maintained at constant potential, for this reason, the bad influence which potential fluctuation of the 2nd 
conductive layer has on the potential of a pixel electrode through the parasitic capacitance between a pixel 
electrode and the 2nd conductive layer — it can decrease — a pixel electrode ~ the electrical potential difference 
to kick is stabilized more and a flicker and line nonuniformity can be reduced further. 

[0024] According to other modes of the electro-optic device of this invention, it has further the light-shielding 
film formed in said substrate side of a channel field through the substrate insulator layer at least among said 
semi-conductor layers. 

[0025] According to this configuration, the channel field to the light from a TFT array substrate side can be 
shaded by the light-shielding film formed in the substrate side of a channel field through the substrate insulator 
layer at least among semi-conductor layers. For this reason, high-definition image display becomes possible, 
reducing the optical leak in a channel field which originates in the optical exposure to thin film transistors, such 
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as incident light, the rear-face reflected light, and the reflected light, and is generated at the time of actuation of 
the electro-optic device concerned, and reducing property change and degradation of a thin film transistor. 
[0026] According to other modes of the electro-optic device of this invention, said 1st conductive layer and said 
2nd conductive layer contain a refractory metal. 

[0027] according to this configuration ******** and an arrow — two conductive layer consists of the metal 
simple substance containing at least one of Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo 
(molybdenum), and Pb(s) (lead), an alloy, metal silicide, etc. For this reason, by high temperature processing in 
the various processes performed after the 1st conductive layer and the 2nd conductive layer formation in a 
manufacture process, the 1 st conductive layer and the 2nd conductive layer concerned deform, or do not break. 
[0028] According to other modes of the electro-optic device of this invention, opposite arrangement of said 2nd 
conductive layer and said data line is partially carried out at least through an interlayer insulation film. 
[0029] according to this configuration, but [ not between the pixel electrodes with which potential is changed 
according to the picture signal which should be held ] between the 2nd conductive layer by which potential was 
stabilized more, since capacity is added to the data line, it is possible to make it increase moderately, making it 
not cause the potential shake of the data line — HI — ** Even if it makes especially a pixel pitch detailed and 
makes data-line width of face detailed in connection with this, by making the capacity between the 2nd 
conductive layer increase, the lack of capacity of the data line can be suppressed and the write-in deficiency in 
performance in supply to the pixel electrode of the picture signal through the data line concerned can be 
prevented. 

[0030] According to other modes of the electro-optic device of this invention, it has further the storage 
capacitance connected to said pixel electrode. 

[0031] According to this configuration, the electrical -potential-difference holding time of the picture signal in a 
pixel electrode can be lengthened far, and storage capacitance raises a contrast ratio very efficiently. 
[0032] In this mode, said 1st conductive layer and 2nd conductive layer may be prepared through an insulator 
layer on one electrode of said scanning line and said storage capacitance. 

[0033] According to this configuration, by the 2nd conductive layer possible [ a pixel electrode and a semi- 
conductor layer ] and prepared through the insulator layer on one electrode of the scanning line and storage 
capacitance, the 1st conductive layer prepared through the insulator layer on one electrode of the scanning line 
and storage capacitance can prescribe a pixel opening field, and a configuration becomes possible simply about 
capacity between the 2nd conductive layer and one electrode of storage capacitance further. 
[0034] In the mode further equipped with this storage capacitance, opposite arrangement of the 1st storage 
capacitance electrode which consists of said a part of semi-conductor layer, and the 2nd storage capacitance 
electrode which is one electrode of said storage capacitance is carried out through the 1st dielectric film, 
opposite arrangement of the 3rd storage capacitance electrode which consists of a part of said 2nd storage 
capacitance electrode and said 1st conductive layer may be carried out through the 2nd dielectric film which is 
said insulator layer, and said storage capacitance may be formed. 

[0035] According to this configuration, opposite arrangement of the 1st storage capacitance electrode which 
consists of a part of semi-conductor layer, and the 2nd storage capacitance electrode which is one electrode of 
storage capacitance is carried out through the 1st dielectric film, the 1st storage capacitance is constituted, 
opposite arrangement of the 3rd storage capacitance electrode which consists of a part of 2nd storage 
capacitance electrode and 1 st conductive layer is carried out through the 2nd dielectric film on the other hand, 
and the 2nd storage capacitance is constituted. And since storage capacitance is formed in each pixel electrode 
from these 1 st and 2nd storage capacitance, a non-pixel opening field is used effectively and, moreover, 
comparatively mass storage capacitance can be built using three-dimensional structure. 
[0036] Said 2nd conductive layer may be connected to said 2nd storage capacitance electrode in the mode 
further equipped with this storage capacitance. 

[0037] According to this configuration, some parasitic capacitance is attached between the pixel electrode and 
the 2nd conductive layer which have lapped partially at least, but the potential of the 2nd conductive layer is 
maintained at the potential of the 2nd storage capacitance electrode. 

[0038] Thus, when connecting the 2nd conductive layer to the 2nd storage capacitance electrode, said 2nd 
conductive layer is connected to said 2nd storage capacitance electrode through the 4th contact hole, and said 
4th contact hole may be punctured by the same process as the process which punctures said 1st contact hole. 
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[0039] According to this configuration, since the 2nd conductive layer can be connected to the 2nd storage 
capacitance electrode comparatively easily and the 4th contact hole is punctured to puncturing the 1 st contact 
hole moreover and coincidence, it is useful to the simplification of a manufacture process. 
[0040] The 2nd storage capacitance electrode here is built and is good also as a capacity line. 
[0041] According to this configuration, a capacity line is made into constant potential, or it is large capacity at 
least, and that potential fluctuation is small. For this reason, the bad influence which potential fluctuation of the 
2nd conductive layer has on the potential of a pixel electrode can be reduced through the parasitic capacitance 
between a pixel electrode and the 2nd conductive layer. 

[0042] This 2nd storage capacitance electrode may be connected with ******. 

[0043] According to this configuration, potential of the 2nd storage capacitance electrode and a light-shielding 
film can be made the same, and if the configuration which makes predetermined potential either the 2nd storage 
capacitance electrode and protection-from-light gland is taken, potential of another side will also be made with 
predetermined potential. Consequently, the bad influence by the potential shake in the 2nd storage capacitance 
electrode or a light-shielding film can be reduced. Moreover, wiring and the capacity line which consist of a 
light-shielding film can be mutually operated as redundancy wiring. 

[0044] This light-shielding film serves as a capacity line, and said 2nd storage capacitance electrode may be 
connected to said light-shielding film while it is constituted in the shape of an island for every elongation and 
pixel electrode along with said scanning line in between the data lines with which the flat-surface configuration 
on said substrate adjoins each other. 

[0045] According to this configuration, since the 2nd storage capacitance electrode can be constituted in the 
shape of an island for every pixel electrode, a pixel numerical aperture can be raised. Moreover, the 2nd storage 
capacitance can also be made redundancy wiring of a capacity line with wiring, then a light-shielding film. 
[0046] Furthermore, said light-shielding film may be electrically connected to said capacity line through the 5th 
contact hole punctured by different flat-surface location from said 4th contact hole. 

[0047] According to this configuration, the channel field to the light from a substrate side can be shaded by the 
light-shielding film formed in the substrate side of a channel field through the substrate insulator layer at least 
among semi-conductor layers. And a light-shielding film is conductivity, and since it connects with the capacity 
line through the 5th contact hole, it becomes possible to operate a light-shielding film of it as redundancy wiring 
of a capacity line, and, finally it can attain high definition-ization of a display image by stabilizing the potential 
of a capacity line more by attaining low resistance-ization of a capacity line. Moreover, the 4th contact hole and 
the 5th contact hole can prevent the faulty connection in the 4th contact hole and the 5th contact hole by 
forming in a different flat-surface location. 

[0048] Furthermore, it may come to connect said 2nd conductive layer and said light-shielding film electrically 
through said 2nd storage capacitance electrode, and said 2nd conductive layer and said light-shielding film may 
be connected to the adjoining pixel electrode. 

[0049] According to this configuration, the 2nd conductive layer can be used as a capacity line. Moreover, by 
making the 2nd storage capacitance electrode into a capacity line, and connecting the 2nd conductive layer and 
the 2nd storage capacitance electrode, it can be double, a capacity line can be formed and redundant structure 
can be realized. 

[0050] According to other modes of the electro-optic device of this invention, said 1st conductive layer and said 
2nd conductive layer are prepared in the lower layer rather than said data line. 

[0051] According to this configuration, by the 2nd conductive layer possible [ a pixel electrode and a semi- 
conductor layer ] and prepared in the lower layer rather than the data line, the 1 st conductive layer prepared in 
the lower layer can prescribe a pixel opening field, and a configuration becomes possible from the data line 
simply about capacity between the 1 st conductive layer and the 2nd storage capacitance electrode further. 
[0052] According to other modes of the electro-optic device of this invention, said 2nd conductive layer is seen 
superficially, is prepared in the shape of an island, and specifies partially at least the field which met said data 
line among pixel opening fields. 

[0053] According to this configuration, the 2nd conductive layer which saw superficially find was prepared in 
the shape of an island can prescribe partially at least the field which met the data line among pixel opening 
fields. For example, the 2nd conductive layer can be formed in the field of most except the field where the 
contact hole which connects the channel field, the data line, and the semi-conductor layer of a thin film 
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transistor among the pixel opening fields which met the data line was punctured, and it is possible to specify the 
pixel opening field in the field of this most by the 2nd conductive layer concerned. 

[0054] Or according to other modes of the electro-optic device of this invention, said 1st conductive layer and 
said 2nd conductive layer are characterized by being prepared as a layer further than said data line from said 
substrate (i.e., the upper layer). 

[0055] According to this configuration, the 2nd conductive layer which junction of a pixel electrode and a semi- 
conductor layer is possible, and was prepared in the upper layer rather than the data line by the 1st conductive 
layer prepared as a layer further than the data line from a substrate can prescribe a pixel opening field. In this 
case, especially, the 2nd conductive layer may be prepared in all the fields on the data line through an interlayer 
insulation film, and may be prepared through an interlayer insulation film on the scanning line. Moreover, since 
the location of the contact hole which connects the 1 st conductive layer and a pixel electrode can be set as the 
location of arbitration if it is in a non-opening field, it increases [ a design degree of freedom ] and is 
advantageous. 

[0056] Said 2nd conductive layer is prepared in the shape of [ said ] a grid except for the field where it sees 
superficially and said 1 st conductive layer exists, and it may consist of this mode so that the field which met 
said data line and said scanning line of a pixel opening field, respectively may be specified. 
[0057] According to this configuration, since it is prepared in the shape of a grid except for the field where the 
1st conductive layer exists, the 2nd conductive layer can specify the field met, respectively to the data line and 
the scanning line of a pixel opening field, i.e., also specify all the profiles of a pixel opening field. In addition, 
about the gap of the 1st conductive layer and the 2nd conductive layer, optical leakage can be easily prevented 
by the light-shielding film by the side of an opposite substrate, the thin film transistor of the thin film transistor 
bottom, the installation part of the data line, etc., for example. 

[0058] In the mode by which this 1st conductive layer and 2nd conductive layer were prepared in the upper 
layer, said semi-conductor layer and said 1st conductive layer may be connected through the junction 
conductive layer which consists of the same film as said data line. 

[0059] Since according to this configuration from a pixel electrode to the junction conductive layer which 
consists of the same layer as the data line is connected electrically and even the semi-conductor layer was 
further connected electrically by this junction conductive layer rather than the data line by the 1 st conductive 
layer prepared in the upper layer, junction becomes possible good about from a pixel electrode to a semi- 
conductor layer by the 1 st conductive layer and junction conductive layer which are two conductive layers for 
junction. Also when the electric affinity of aluminum film which constitutes especially the data line, and the 
ITO (Indium Tin Oxide) film which constitutes a pixel electrode is bad, it is advantageous at the point which 
should just form the 1 st conductive layer from a congenial ingredient (for example, refractory metal) electrically 
with these both. 

[0060] In the mode by which this 1st conductive layer and 2nd conductive layer are prepared in the upper layer, 
it has the storage capacitance connected to said pixel electrode, and said data line may be ****(ed) through an 
interlayer insulation film between one electrode of said storage capacitance, and said 2nd conductive layer. 
[0061] According to this configuration, but [ not between the pixel electrodes with which potential is changed 
according to the picture signal which should be held ] between one electrodes of the 2nd conductive layer by 
which potential was stabilized more, and storage capacitance, since capacity can be made to add to the data line, 
it becomes possible to make the capacity of the data line increase moderately, making it not cause a potential 
shake. Even if it makes especially a pixel pitch detailed and makes data-line width of face detailed in 
connection with this, by making the capacity between the 2nd conductive layer and the 2nd storage capacitance 
electrode increase, the lack of capacity of the data line can be suppressed and the write-in deficiency in 
performance in supply to the pixel electrode of the picture signal through the data line concerned can be 
prevented. 

[0062] In order that the manufacture approach of the 1 st electro-optic device of this invention may solve the 
above-mentioned technical problem In the manufacture approach of an electro-optic device of having the pixel 
electrode by which the thin film transistor connected to the scanning line, two or more data lines, and two or 
more of said each scanning line and said each data line and said thin film transistor were connected to the 
substrate The process which forms the semi-conductor layer used as a source field, a channel field, and a drain 
field in said substrate, The process which forms an insulating thin film on said semi-conductor layer, and the 
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process which forms one electrode of the scanning line and storage capacitance in the predetermined field on 
said insulating thin film, The process which forms the 1 st interlayer insulation film on said scanning line and 
one [ said ] electrode, The process which punctures ** 1 contact hole which leads to said semi-conductor layer 
to said insulating thin film and said 1st interlayer insulation film, So that it may connect with said semi- 
conductor layer electrically through said 1st contact hole on said 2nd insulator layer The 1st conductive layer of 
protection-from-light nature, The process which forms the 2nd conductive layer from the same film as said 1st 
conductive layer, and the process which forms the 2nd interlayer insulation film on said 1st conductive layer 
and said 2nd conductive layer, The process which forms the data line on said 2nd ********** ? and the process 
which forms the 3rd interlayer insulation film on said data line, The process which punctures the 2nd contact 
hole which leads to said 2nd interlayer insulation film and said 3rd interlayer insulation film at said 1st 
conductive layer, It has the process which forms a pixel electrode so that it may connect with said 1 st 
conductive layer electrically through said 2nd contact hole, and said 2nd conductive layer is formed so that it 
may see superficially and may lap with said data line partially at least. 

[0063] According to the manufacture approach of the 1st electro-optic device of this invention, laminating 
formation of the 1st interlayer insulation film is carried out in this order in one electrode list of a semi- 
conductor layer, an insulating thin film, the scanning line, and storage capacitance at a substrate. Next, the 1 st 
contact hole which leads to a semi-conductor layer is punctured by an insulating thin film and the 1 st interlayer 
insulation film, and the 1st conductive layer of protection-from-light nature is formed so that it may connect 
with a semi-conductor layer electrically through this 1st contact hole. The 2nd conductive layer is formed so 
that it may be partially arranged at least in the gap of the field where it sees to coincidence superficially and a 
pixel electrode is formed in it from the same film as this 1st conductive layer. Then, laminating formation of the 
2nd interlayer insulation film, the data line, and the 3rd interlayer insulation film is carried out in this order. 
Next, the 2nd contact hole which leads to the 1st conductive layer is punctured, and pixel ionization formation 
is carried out so that it may connect with the 1st conductive layer electrically through this 2nd contact hole. 
Therefore, the electro-optic device of this invention which has the configuration which forms the 1st and 2nd 
conductive layers as a layer near a substrate, and relays a pixel electrode and a semi-conductor layer by the 2nd 
conductive layer through two contact holes rather than the data line mentioned above can be manufactured 
comparatively easily. Since the 1st conductive layer and the 2nd conductive layer are especially formed from 
the same film, low cost-ization can be attained in the simplification list of a manufacture process. 
[0064] In the mode of 1 of the manufacture approach of the 1 st electro-optic device of this invention In the 
process which forms said data line after the process which forms said 2nd interlayer insulation film, including 
further the process which punctures the 3rd contact hole which leads to said semi-conductor layer to said 2nd 
interlayer insulation film In the process which forms said data line so that it may connect with said semi- 
conductor layer electrically through said 3rd contact hole, and punctures said 1 st contact hole In the process 
which punctures the 4th contact hole which leads to one electrode of said storage capacitance to said 1 st 
interlayer insulation film at the same time it punctures said 1st contact hole, and forms said 2nd conductive 
layer Said 2nd conductive layer is formed so that it may connect with one electrode of said storage capacitance 
electrically through said 4th contact hole. 

[0065] According to this configuration, the 3rd contact hole which leads to a semi-conductor layer is punctured 
after formation of the 2nd interlayer insulation film, and the data line is formed so that it may connect with a 
semi-conductor layer electrically through this 3rd contact hole. Furthermore, the 4th contact hole which leads to 
one electrode of storage capacitance at coincidence is punctured at the time of puncturing of the 1 st contact 
hole, and the 2nd conductive layer is formed so that it may connect with one electrode of storage capacitance 
electrically through this 4th contact hole. Therefore, the electro-optic device of this invention which has the 
configuration to which the data line and the semi-conductor layer which were mentioned above are electrically 
connected to through the contact hole, and the 2nd conductive layer and one electrode of storage capacitance 
were electrically connected through the contact hole can be manufactured comparatively easily. Since these two 
contact holes are especially punctured to coincidence, low cost-ization can be attained in the simplification list 
of a manufacture process. 

[0066] In order that the manufacture approach of the 2nd electro-optic device of this invention may solve the 
above-mentioned technical problem In the manufacture approach of an electro-optic device of having the pixel 
electrode by which the thin film transistor connected to the scanning line, two or more data lines, and two or 
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more of said each scanning line and said each data line and said thin film transistor were connected to the 
substrate The process which forms the semi-conductor layer used as a source field, a channel field, and a drain 
field in said substrate, The process which forms an insulating thin film on said semi-conductor layer, and the 
process which forms one electrode of the scanning line and storage capacitance on said insulating thin film, The 
process which forms the 1st interlayer insulation film on one electrode of said scanning line and storage 
capacitance, The process which punctures the 1st contact hole which leads to said semi-conductor layer to said 
1st interlayer insulation film, The process which forms a junction conductive layer from the same film as said 
data line so that it may connect with said semi-conductor layer electrically through said 1st contact hole at the 
same time it forms the data line on said 1st interlayer insulation film, The process which forms the 2nd 
interlayer insulation film on said data line and said junction conductive layer, The process which punctures the 
2nd contact hole which leads to said 2nd interlayer insulation film at said junction conductive layer, At the same 
time it forms the 1st conductive layer of protection- from-light nature so that it may connect with said junction 
conductive layer electrically through said 2nd contact hole on said 2nd interlayer insulation film The process 
which forms the 2nd conductive layer which consists of the same film as said 1 st conductive layer so that it may 
lap with said data line superficially, The process which forms the 3rd interlayer insulation film on said 1st 
conductive layer and said 2nd conductive layer, It is characterized by including the process which punctures the 
3rd contact hole which leads to said 3rd interlayer insulation film at said 1 st conductive layer, and the process 
which forms a pixel electrode so that it may connect electrically through said 3rd contact hole at said 1st 
conductive layer. 

[0067] According to the manufacture approach of the 2nd electro-optic device of this invention, laminating 
formation of the 1st interlayer insulation film is carried out in this order in one electrode list of a semi- 
conductor layer, an insulating thin film, the scanning line, and storage capacitance at a substrate. Next, the 
contact hole which leads to a semi-conductor layer is punctured, and a junction conductive layer is formed from 
the same film as the data line so that it may connect with a semi-conductor layer electrically, at the same time 
the data line is formed. Next, after the 2nd interlayer insulation film is formed, the contact hole which leads to a 
junction conductive layer is punctured, and the 1 st conductive layer of protection- from-light nature is formed so 
that it may connect with a junction conductive layer electrically. It can come, simultaneously the 2nd 
conductive layer is formed from the same film as the 1 st conductive layer. Then, the 3rd interlayer insulation 
film is formed, the contact hole which leads to the 1st conductive layer is punctured, and a pixel electrode is 
formed so that it may connect with the 1 st conductive layer electrically. Therefore, as the layer further than the 
data line from a substrate, i.e., the upper layer, while forming a junction conductive layer as a conductive layer 
which consists of the same film as the data line mentioned above, the 1st conductive layer is formed, and while 
relaying a pixel electrode and a semi-conductor layer by the junction conductive layer and the 1st conductive 
layer through three contact holes, the electro-optic device of this invention which has the configuration which 
specifies a pixel opening field by the 2nd conductive layer can be manufactured comparatively easily. Since the 
1st conductive layer and the 2nd conductive layer are especially formed from the same film, low cost-ization 
can be attained in the simplification list of a manufacture process. 

[0068] In the mode of 1 of the manufacture approach of the 2nd electro-optic device of this invention In the 
process which forms said data line after the process which forms said 1 st interlayer insulation film, including 
further the process which punctures the 4th contact hole which leads to said semi-conductor layer to said 1 st 
interlayer insulation film In the process which forms said data line so that it may connect with said semi- 
conductor layer electrically through said 4th contact hole, and punctures said 2nd contact hole In the process 
which punctures the 5th contact hole which leads to one electrode of said storage capacitance to said 1 st 
interlayer insulation film and said 2nd interlayer insulation film at the same time it punctures said 2nd contact 
hole, and forms said 2nd conductive layer Said 2nd conductive layer is formed so that it may connect with one 
electrode of said storage capacitance electrically through said 5th contact hole. 

[0069] According to this mode, the 4th contact hole which leads to a semi-conductor layer is punctured after 
formation of the 1 st interlayer insulation film, and the data line is formed so that it may connect with a semi- 
conductor layer electrically. Furthermore, when puncturing a contact hole to the 2nd interlayer insulation film, 
the contact hole which leads to one electrode of storage capacitance at coincidence is punctured, and the 3rd 
conductive layer is formed so that it may connect with one electrode of storage capacitance electrically. 
Therefore, the electro-optic device of this invention which has the configuration to which the data line and the 
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semi-conductor layer which were mentioned above are electrically connected to through the contact hole, and 
the 2nd conductive layer and one electrode of storage capacitance were electrically connected through the 
contact hole can be manufactured comparatively easily. Since these two contact holes are especially punctured 
to coincidence, low cost-ization can be attained in the simplification list of a manufacture process. 
[0070] Such an operation and other gains of this invention are made clear from the gestalt of the operation 
explained below. 
[0071] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0072] (The 1st operation gestalt) The configuration of the electro-optic device in the 1st operation gestalt of 
this invention is explained with reference to drawing 4 from drawing 1 . Drawing 1 is equal circuits, such as 
various components in two or more pixels formed in the shape of [ which constitutes the image display field of 
an electro-optic device ] a matrix, and wiring, drawing 2 is a top view of two or more pixel groups where the 
TFT array substrate with which the data line, the scanning line, a pixel electrode, etc. were formed adjoins each 
other, drawing 3 is the A- A 1 sectional view of drawing 2 R> 2, and drawing 4 is B-B of drawing 2 , and a 
sectional view. In addition, in order to make each class and each part material into the magnitude of extent 
which can be recognized on a drawing, scales are made to have differed for each class or every each part 
material in drawing 3 and drawing 4 . 

[0073] In drawing 1 , two or more formation of TFT30 for two or more pixels formed in the shape of [ which 
constitutes the image display field of the electro-optic device in this operation gestalt ] a matrix to control pixel 
electrode 9a corresponding to the crossover of scanning-line 3 a and data-line 6a is carried out at the shape of a 
matrix, and data-line 6a to which a picture signal is supplied is electrically connected to the source concerned ot 
TFT30. The picture signals SI, S2, — , Sn written in data-line 6a may be supplied to line sequential, and you may 
make it supply them to this order for every group to two or more data-line 6a which adjoin each other. 
Moreover, scanning-line 3a is electrically connected to the gate of TFT30, and it consists of predetermined 
timing so that the scan signals Gl, G2, — , Gm may be impressed to scanning-line 3 a in pulse line sequential at 
this order. It connects with the drain of TFT30 electrically, and pixel electrode 9a writes in the picture signals SI 
and S2 supplied from data-line 6a in TFT30 which is a switching element when only a fixed period closes the 
switch, — , and Sn to predetermined timing. Fixed period maintenance of the picture signals SI, S2, — , Sn of the 
predetermined level written in liquid crystal as an example of electrooptic material through pixel electrode 9a is 
carried out between the counterelectrodes (it mentions later) formed in the opposite substrate (it mentions later). 
When the orientation and order of molecular association change with the voltage levels impressed, liquid crystal 
modulates light and enables a gradation display. According to the electrical potential difference impressed when 
it was in no MARI White mode, passage of this liquid crystal part of incident light is made impossible, if it is in 
NOMA reeve rack mode, according to the impressed electrical potential difference, passage of this liquid 
crystal part of incident light will be enabled, and light with the contrast according to a picture signal will carry 
out outgoing radiation from an electro-optic device as a whole. Here, storage capacitance 70 is added to the 
liquid crystal capacity and juxtaposition which are formed [ that the held picture signal leaks and ] between 
pixel electrode 9a and a counterelectrode at a **** sake. For example, as for the electrical potential difference 
of pixel electrode 9a, only time amount also with triple figures longer than the time amount to which the picture 
signal was impressed is held with storage capacitance 70 at the source of TFT30. Thereby, it is improved furthex 
and a maintenance property can realize the high electro-optic device of a contrast ratio. 
[0074] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent pixel 
electrode 9a (the profile is shown by dotted-line section 9a f ) is prepared in the shape of a matrix, and data-line 
6a, scanning-line 3 a, and capacity line 3b are prepared respectively along the boundary of pixel electrode 9a in 
every direction. Data-line 6a is electrically connected to the below-mentioned source field through the contact 
hole 5 among semi-conductor layer la which a metaphor becomes from the polish recon film. Island-like 1st 
conductive layer (1st barrier layer is called hereafter) 80a and 2nd conductive layer (2nd barrier layer is called 
hereafter) 80b are prepared in the field (field shown with the slash of a drawing Nakamigi riser) in alignment 
with field and data-line 6a in alignment with scanning-line 3a in the gap between pixel electrode 9a which 
adjoin each other, respectively. Especially with this operation gestalt, 1st barrier layer 80a and 2nd barrier layer 
80b are formed from the electric conduction film of the same protection-from-light nature. Pixel electrode 9a 
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relays 1st barrier layer 80a, and is electrically connected to the contact hole 8a list to the below-mentioned drain 
field among semi-conductor layer la through contact hole 8b. Capacity line 3b is electrically connected to 2nd 
barrier layer 80b through contact hole 8c. Moreover, scanning-line 3a is arranged so that the bottom of Fig. 
Nakamigi may counter channel field la 1 shown in the slash field of** among semi-conductor layer la, and 
scanning-line 3 a functions as a gate electrode. Thus, TFT30 for pixel switching by which opposite arrangement 
of the scanning-line 3 a was carried out as a gate electrode is formed in the crossing part of scanning-line 3 a and 
data-line 6a at channel field la f , respectively. 

[0075] Capacity line 3b has the main track section mostly extended in the shape of a straight line along with 
scanning-line 3a, and the lobe projected along with data-line 6a from the part which intersects data-line 6a. 
[0076] Contact hole 8a connects with the drain field of semi-conductor layer la electrically, contact hole 8b 
connects with pixel electrode 9a electrically, and especially 1st barrier layer 80a is functioning as a buffer 
between the drain field of semi-conductor layer la, and pixel electrode 9a, respectively. Contact hole 8b is 
behind explained in full detail in this 1st barrier layer 80a and a contact hole 8a list. 

[0077] Moreover, 1st light-shielding film 1 la may be prepared in the field shown by the thick wire in drawing, 
respectively so that it may pass along scanning-line 3a, capacity line 3b, and the TFT30 bottom. Respectively, 
1 st light-shielding film 1 1 a is good for the part which intersects data-line 6a to form in the method of drawing 
Nakashita broadly, to see channel field la 1 of TFT30 for pixel switching from a TFT array substrate side by this 
broad part, and to make it prepare in a wrap location, respectively while forming it in the shape of stripes along 
with scanning-line 3 a. 

[0078] Next, as shown in the sectional view of drawing 3 , the electro-optic device is equipped with the TFT 
array substrate 1 0 which constitutes an example of the substrate of while it is transparence, and the opposite 
substrate 20 which it is the transparence by which opposite arrangement is carried out at this, and also 
constitutes an example of the substrate of a way. The TFT array substrate 10 consists of for example, a quartz 
substrate, a glass substrate, and a silicon substrate, and the opposite substrate 20 consists of a glass substrate or 
a quartz substrate. Pixel electrode 9a is prepared in the TFT array substrate 10, and the orientation film 16 with 
which predetermined orientation processing of rubbing processing etc. was performed is formed in the bottom. 
Pixel electrode 9a consists of transparent conductive thin films, such as for example, ITO film. Moreover, the 
orientation film 1 6 consists of organic thin films, such as for example, a polyimide thin film. 
[0079] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 is formed, 
and the orientation film 22 with which predetermined orientation processing of rubbing processing etc. was 
performed is formed in the bottom. A counterelectrode 21 consists of transparent conductive thin films, such as 
for example, ITO film. Moreover, the orientation film 22 consists of organic thin films, such as a polyimide thin 
film. 

[0080] TFT30 for pixel switching which carries out switching control of each pixel electrode 9a is formed in the 
location which adjoins each pixel electrode 9a at the TFT array substrate 1 0. 

[0081] As further shown in the opposite substrate 20 at drawing 3 , the 2nd light-shielding film 23 is formed in 
the non-opening field of each pixel. For this reason, incident light does not invade into channel field la 1 of semi 
conductor layer la of TFT30 for pixel switching, low concentration source field lb, and low concentration drain 
field lc from the opposite substrate 20 side. Furthermore, the 2nd light-shielding film 23 has functions, such as 
color mixture prevention of the color material at the time of forming improvement in contrast, and a color filter. 

[0082] Thus, it is constituted, and between the TFT array substrates 10 and the opposite substrates 20 which 
have been arranged so that pixel electrode 9a and a counterelectrode 21 may meet, the liquid crystal which is an 
example of electrooptic material is enclosed with the space surrounded by the below-mentioned sealant, and the 
liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a predetermined orientation condition with the 
orientation film 16 and 22 in the condition that the electric field from pixel electrode 9a are not impressed. The 
liquid crystal layer 50 consists of liquid crystal which mixed the pneumatic liquid crystal of a kind or some 
kinds. It is the adhesives which consist of a photo-setting resin or thermosetting resin in order that a sealant may 
stick the TFT array substrate 10 and the opposite substrate 20 around those, and gap material, such as glass fibei 
for making distance between both substrates into a predetermined value or a glass bead, is mixed. 
[0083] Furthermore, as shown in drawing 3 , in the location which counters TFT30 for pixel switching 
respectively, it is good between the TFT array substrate 10 and each TFT30 for pixel switching to prepare 1st 
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light-shielding film 11a. 1st light-shielding film 11a consists of a metal simple substance containing at least one 
of Ti, Cr, W, Ta, Mo, and Pb(s) which are a desirable opaque refractory metal, an alloy, metal silicide, etc. If 
constituted from such an ingredient, 1st light-shielding film 1 la is destroyed by high temperature processing in 
the formation process of TFT30 for pixel switching performed after the formation process of 1st light- shielding 
film 1 la on the TFT array substrate 10, or it can avoid fusing by it. Since 1st light-shielding film 1 la is formed, 
the situation in which the reflected light (return light) from the TFT array substrate 10 side etc. carries out 
incidence to channel field la 1 of TFT30 for pixel switching, low concentration source field lb, and low 
concentration drain field lc can be prevented, and the property of TFT30 for pixel switching does not change 
with generating of the current by the light resulting from this, or it does not deteriorate. 

[0084] In addition, 1st light-shielding film 11a formed in the shape of stripes may be installed for example, in 
the bottom of scanning-line 3 a, and may be electrically connected to a constant potential line. Thus, if 
constituted, potential fluctuation of 1st light-shielding film 1 la will not have a bad influence on 1st light- 
shielding film 1 la to TFT30 for pixel switching by which opposite arrangement is carried out. In this case, the 
constant potential line supplied to constant potential lines, such as a negative supply supplied to the 
circumference circuits (for example, a scanning-line drive circuit, a data-line drive circuit, etc.) for driving the 
electro-optic device concerned as a constant potential line and a positive supply, a touch-down power source, 
and a counterelectrode 21 is mentioned. In addition, 1st light-shielding film 1 la may be formed by the shape of 
a grid along with data-line 6a and scanning-line 3 a, and it may be formed in the shape of an island so that 
channel field la 1 of TFT30 for pixel switching, low concentration source field lb, and low concentration drain 
field lc may be covered at least. 

[0085] Furthermore, the substrate insulator layer 12 is formed between 1st light-shielding film 11a and two or 
more TFT30 for pixel switching. The substrate insulator layer 12 is formed in order to insulate electrically semi 
conductor layer la which constitutes TFT30 for pixel switching from 1st light-shielding film 11a. Furthermore, 
the substrate insulator layer 12 also has a function as substrate film for TFT30 for pixel switching by being 
formed all over the TFT array substrate 10. That is, it has the function to prevent degradation of the property of 
TFT30 for pixel switching with the dry area at the time of polish of the front face of the TFT array substrate 1 0, 
the dirt which remains after washing. The substrate insulator layer 12 consists of high insulation glass, such as 
NSG (non doped silicate glass), PSG (phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron 
phosphorus silicate glass), or silicon oxide film, a silicon nitride film, etc. The substrate insulator layer 12 can 
also protect the situation where 1st light-shielding film 1 la pollutes the TFT30 grade for pixel switching. 
[0086] 1st storage capacitance 70a is constituted by considering as the 1st dielectric film which considered as 
the 1 f of the 1 st storage capacitance electrodes, used as the 2nd storage capacitance electrode a part of capacity 
line 3b which counters this, installed [ semi-conductor layer 1 a was installed from high concentration drain field 
le, and ] the insulating thin film 2 containing gate dielectric film with this operation gestalt from the location 
which counters scanning-line 3 a, and was pinched by inter-electrode [ these ]. Furthermore, a part of this 2nd 
storage capacitance electrode and 1st barrier layer 80a which counters are used as the 3rd storage capacitance 
electrode, and the 1st interlayer insulation film 81 is formed in inter-electrode [ these ]. The 1st interlayer 
insulation film 81 functions as the 2nd dielectric film, and 2nd storage capacitance 70b is formed. And parallel 
connection of these 1st storage capacitance 70a and the 2nd are recording ** ** 70b is carried out through 
contact hole 8a, and storage capacitance 70 is constituted. Since especially the insulating thin film 2 as the 1 st 
dielectric film of 1st storage capacitance 70a is exactly gate dielectric film of TFT30 formed on the polish recon 
film of high temperature oxidation, it can be made into the thin insulator layer of high pressure-proofing, and 
can constitute 1 st storage capacitance 70a from small area as mass storage capacitance comparatively. 
Moreover, since the 1st interlayer insulation film 81 can also be formed more thinly than the insulating thin film 
2 as well as [ or ] the insulating thin film 2, 2nd storage capacitance 70b can constitute it as storage capacitance 
mass in small area comparatively. Therefore, let storage capacitance 70 which consists of these 1st storage 
capacitance 70a and 2nd storage capacitance 70b in three dimensions be storage capacitance mass in small area, 
using effectively the tooth space which separated from a pixel opening field called the field (namely, field in 
which capacity line 3b was formed) which the disclination of liquid crystal generates along with the field under 
data-line 6a, and scanning-line 3 a. 

[0087] Thus, the silicon oxide film, a silicon nitride film, etc. are sufficient as the 1 st interlayer insulation film 
81 which constitutes 2nd storage capacitance 70b, and it may consist of multilayers. The 1st interlayer 
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insulation film 81 can be formed with various kinds of well-known techniques (a reduced pressure CVD 
method, a plasma-CVD method, the oxidizing [ thermally ] method, etc.) used for generally forming the 
insulating thin films 2, such as gate dielectric film. Since the path of contact hole 8a can be made still smaller 
by forming the 1st interlayer insulation film 81 thinly, the hollow and irregularity of 1st barrier layer 80a in 
contact hole 8a mentioned above are still smaller, it ends, and flattening in pixel electrode 9a located in the 
upper part is promoted further. 

[0088] In drawing 3 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field la 1 
of semi-conductor layer la in which a channel is formed of the electric field from scanning-line 3a and 
concerned scanning-line 3a, Id list of high concentration source fields of low concentration source field lb of 
the insulating thin film 2 containing the gate dielectric film with which scanning-line 3a and semi-conductor 
layer la are insulated, data-line 6a, and semi-conductor layer la and low concentration drain field lc, and semi- 
conductor layer la is equipped with high concentration drain field le. One to which it corresponds of two or 
more pixel electrode 9a relays 1st barrier layer 80a to high concentration drain field le, and it is electrically 
connected to it. Low concentration drain field lc and high concentration drain field le are formed in low 
concentration source field lb and Id list of high concentration source fields to semi-conductor layer la like the 
after-mentioned by doping the impurity the object for n molds of predetermined concentration, or for p molds 
according to whether the channel of n mold or p mold is formed. TFT of an n-type channel has the advantage 
that a working speed is quick, and it is used as TFT30 for pixel switching which is the switching element of a 
pixel in many cases, this operation gestalt — especially — data-line 6a — aluminum etc. — low — it consists of 
protection-from-light nature and conductive thin films, such as metal membrane metallurgy group silicide 
[****].[, such as alloy film, ] Moreover, on 1st barrier layer 80a and the 1st interlayer insulation film 81, the 
2nd interlayer insulation film 4 with which contact hole 8b which leads to the contact hole 5 and 1st barrier 
layer 80a which lead to Id of high concentration source fields was formed respectively is formed. Data-line 6a 
is electrically connected to Id of high concentration source fields through the Id [ of this high concentration 
source field ] contact hole 5. Furthermore, on data-line 6a and the 2nd interlayer insulation film 4, the 3rd 
interlayer insulation film 7 with which contact hole 8b to 1st barrier layer 80a was formed is formed. Through 
this contact hole 8b, it connects with 1 st barrier layer 80a electrically, and pixel electrode 9a relays 1 st barrier 
layer 80a further, and is electrically connected to high concentration drain field le through contact hole 8a. The 
above-mentioned pixel electrode 9a is prepared in the top face of the 3rd interlayer insulation film 7 constituted 
in this way. 

[0089] Although TFT30 for pixel switching has LDD structure as mentioned above preferably, it may be TFT 
of the self aryne mold which may have the offset structure which does not drive an impurity into low 
concentration source field lb and low concentration drain field lc, drives in an impurity by high concentration 
by using as a mask the gate electrode which consists of a part of scanning-line 3a, and forms the high 
concentration source and a drain field in self align. 

[0090] Moreover, although considered as the single gate structure which has arranged one gate electrode of 
TFT30 for pixel switching among Id [ of high concentration source fields ], and high concentration drain field 
le with this operation gestalt, two or more gate electrodes may be arranged among these. Under the present 
circumstances, to each gate electrode, the same signal is made to be impressed. Thus, if TFT is constituted 
above the dual gate or the triple gate, the leakage current of a joint with a channel, the source, and a drain field 
can be prevented, and the current at the time of OFF can be reduced. If at least one of these gate electrodes is 
made into LDD structure or offset structure, the OFF state current can be reduced further and the stable 
switching element can be obtained. 

[0091] As shown in drawing 2 and drawing 3 , since high concentration drain field le and pixel electrode 9a are 
electrically connected via 1st barrier layer 80a through contact hole 8a and contact hole 8b, in the electro-optic 
device of this operation gestalt, the path of contact hole 8a and contact hole 8b can be made small from pixel 
electrode 9a to a drain field as compared with the case where one contact hole is punctured, respectively. That 
is, etching precision must stop the dry etching which can make the path of a contact hole small on the way, and 
when puncturing one contact hole, in order to fall (for example, in order to prevent the thrust omission in about 
50nm very thin semi-conductor layer 1 a), it must construct a process so that it may finally puncture to semi- 
conductor layer la by wet etching, so that a contact hole is punctured deeply. Or it will be necessary to be based 
on dry etching, to run and to prepare the polish recon film for prevention separately. 
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[0092] On the other hand, with this operation gestalt, since what is necessary is just to connect pixel electrode 
9a and high concentration drain field le by two in-series contact hole 8a and contact hole 8b, it becomes 
possible to puncture these contact hole 8a and contact hole 8b by dry etching, respectively. Or it becomes 
possible to shorten distance punctured by wet etching at least. However, in order to attach some taper to contact 
hole 8a and contact hole 8b, it may dare to be made to perform short-time wet etching after dry etching 
comparatively. 

[0093] Since the hollow and irregularity which the path of contact hole 8a and contact hole 8b can be made 
small, respectively, and are formed in the front face of 1st barrier layer 80a in contact hole 8a are also small and 
end according to this operation gestalt as mentioned above, flattening in the part of pixel electrode 9a located in 
the upper part is promoted to some extent. Furthermore, since the hollow and irregularity which are formed in 
the front face of pixel electrode 9a in 2nd contact hole 8b are also small and end, flattening in the part of this 
pixel electrode 9a is promoted to some extent. 

[0094] 1st barrier layer 80a consists of a conductive light-shielding film especially with this operation gestalt. 
Therefore, 1st barrier layer 80a enables it to specify each pixel opening field partially at least. For example, 1st 
barrier layer 80a consists of a metal simple substance containing at least one of Ti, Cr, W, Ta, Mo, and Pb(s) 
which are an opaque refractory metal, an alloy, metal silicide, etc. Thereby, connection electric good can be 
taken through contact hole 8b between 1st barrier layer 80a and pixel electrode 9a. As for the thickness of 1st 
barrier layer 80a, it is desirable to consider for example, as 50nm or more 500nm or less extent, or [ that the 
irregularity of the front face of pixel electrode 9a which possibility of running at the time of puncturing of 2nd 
contact hole 8b in a manufacture process if there is thickness of about 50nm became low, and originated in 
existence of 1 st barrier layer 80a when it was about 500nm does not serve as a between title ] — or it is because 
flattening is comparatively easily possible. 

[0095] With this operation gestalt, furthermore, the right-and-left side of the field which met data-line 6a among 
the pixel Sekiguchi fields in each pixel It has specified from the data-line 6a part in island-like 2nd barrier layer 
80b and the contact hole 5 circumference which are extended in the shape of straight side along with data-line 
6a. 1st barrier layer 80a and 1st light-shielding film 1 la have prescribed the surface and the lower side of a field 
which met scanning-line 3 a and capacity line 3b among the pixel opening fields in each pixel, respectively. 
[0096] As more specifically shown in drawing 2 and drawing 4 , 2nd barrier layer 80b is seen superficially, is 
partially arranged in the gap of pixel electrode 9a, and, also partially, has lapped with pixel electrode 9a. For 
this reason, by piling up a part of this pixel electrode 9a and 2nd barrier layer 80b can prescribe the great 
portion of right-and-left side of the pixel opening field in each pixel. Under the present circumstances, 
especially in the part where the pixel opening field was specified by 2nd barrier layer 80b, since it sees 
superficially and there is no clearance between pixel electrode 9a and 2nd barrier layer 80b, the optical leakage 
through such a clearance does not take place. Consequently, finally a contrast ratio is raised. Since data-line 6a 
does not need to prescribe a pixel opening field in the part where the pixel opening field was specified to 
coincidence by 2nd barrier layer 80b, in this part, the width of face of data-line 6a has been narrowed a little 
rather than the width of face of 2nd barrier layer 80b. Consequently, as shown in drawing 4 , when making it 
data-line 6a and pixel electrode 9a not lap through the 3rd interlayer insulation film 7, it is not necessary to 
generate the parasitic capacitance between the sources of TFT30 and the drains in each pixel. For this reason, it 
originates in the potential shake concerned of data-line 6a which sways frequently to the potential of the picture 
signal supplied in predetermined periods, such as one etc. frame, TFT30 of an other bank, TFT30 carries out 
abnormality actuation with the parasitic capacitance between the above-mentioned source and a drain, and the 
situation which the electrical potential difference which should be made to hold to pixel electrode 9a leaks can 
be prevented. The flicker and line nonuniformity in a display image can be reduced these results, however — the 
comparatively small field of the contact hole 5 circumference where 2nd barrier layer 80b does not exist — the 
width of face of data-line 6a — some — thicker ** — it may be made like and data-line 6a may prescribe a pixel 
opening field. 

[0097] Moreover, if it constitutes so that a pixel opening field may be specified as mentioned above, since it is 
not necessary to form the 2nd light-shielding film 23 in the opposite substrate 20, it is possible to reduce the 
cost of an opposite substrate. Furthermore, the fall and dispersion of a pixel numerical aperture by the alignmenJ 
gap with the opposite substrate 20 and the TFT array substrate 10 can be prevented. Moreover, when forming 
the 2nd light-shielding film 23 in the opposite substrate 20 Even if it forms more smallish so that a pixel 
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numerical aperture may not be reduced by the alignment gap with the TFT array substrate 10, as mentioned 
above Data-line 6a, In order for the film of the protection- from-light nature formed in 1st barrier layer 80a and a 
2nd barrier layer 80b list at the TFT array substrate [ 1st light-shielding film 11a] 10 side to prescribe the pixel 
Sekiguchi section, Pixel opening can be specified with a sufficient precision and a pixel numerical aperture can 
be raised compared with the case where pixel opening is decided from 2nd light-shielding film 23 ** on the 
opposite substrate 20. 

[0098] Furthermore, by considering as the configuration which narrows the width of face of data-line 6a a little, 
and does not lap with a part for the edge of pixel electrode 9a as shown in drawing 2 and drawing 4 Generating 
of defects, such as electric short-circuit between both with high possibility of generating in the part with which 
data-line 6a and pixel electrode 9a lapped through the 3rd interlayer insulation film 7 (short circuit), can be 
suppressed, and, finally decline in the rate of an equipment defect and the improvement in the yield at the time 
of manufacture are slippery. 

[0099] 2nd barrier layer 80b is preferably connected to capacity line 3b or other constant potential lines 
electrically. That is, since the amount of [ of a part for a edge and pixel electrode 9a of 2nd barrier layer 80b ] 
edge laps, some parasitic capacitance is added among both, but if the potential of 2nd barrier layer 80b is 
maintained at fixed potential, the bad influence which potential fluctuation of 2nd barrier layer 80b has on the 
potential of pixel electrode 9a can be reduced. In addition, with this operation gestalt, contact hole 8c for 
connecting electrically 2nd barrier layer 80b and capacity line 3b can be punctured according to the same 
process as the process which punctures contact hole 8a, and does not cause complication of a manufacture 
process. In addition, 2nd barrier layer 80b is electrically connected to capacity line 3b through contact hole 8c ir. 
this case for every pixel. 

[0100] Furthermore, in the configuration by which opposite arrangement of 2nd barrier layer 80b and the data- 
line 6a was carried out through the 2nd interlayer insulation film 4 again like ****, capacity is added to data- 
line 6a between 2nd barrier layer 80b by which potential was stabilized more. For this reason, the capacity of 
data-line 6a can be set as moderate magnitude which does not cause a potential shake. Even if it makes 
especially a pixel pitch detailed and makes detailed width of face of data-line 6a in connection with this, the 
lack of capacity of data-line 6a can be suppressed by making the capacity between 2nd barrier layer 80b 
increase. Thereby, the write-in deficiency in performance in supply to pixel electrode 9a of the picture signal 
through data-line 6a can be prevented. In other words, the structure where data-line 6a advantageous in case 
especially a pixel pitch is made detailed becomes strong to a noise is acquired comparatively easily. 
[0101] In addition, although the other shape of a round shape, a square, or a polygon etc. has as the flat- surface 
configuration of each contact hole (8a, 8b, 8c, and 5) of this operation gestalt, especially a round shape is useful 
to the crack prevention in the interlayer insulation film around a contact hole etc. And in order to obtain 
connection electric good, it is desirable to perform wet etching after dry etching and to attach some taper to 
these contact holes, respectively. 

[0102] As explained above, while giving the function to relay TFT30 and pixel electrode 9a to 1st barrier layer 
80a according to the electro-optic device of the 1st operation gestalt Since the function to specify a pixel 
opening field is given closing adequate supply of a picture signal to it if to 2nd barrier layer 80b which consists 
of the same film as this 1st barrier layer 80a, low cost-ization can be attained in the simplification list of a 
laminated structure and a manufacture process as a whole. 

[0103] (Manufacture process of the electro-optic device in the 1st operation gestalt) Next, the manufacture 
process of the TFT array substrate which constitutes the electro-optic device in an operation gestalt with the 
above configurations is explained with reference to drawing 8 from drawing 5 . In addition, it is process 
drawing which drawing 8 makes each class by the side of the TFT array substrate in each process correspond to 
the A- A' cross section of drawing 2 like drawing 3 from drawing 5 , and is shown. 

[0104] As first shown in the process (1) of drawing 5 , the TFT array substrates 10, such as a quartz substrate, a 
hard glass substrate, and a silicon substrate, are prepared. Here, it heat-treats preferably at inert gas ambient 
atmospheres, such as N2 (nitrogen), and an about 900-1 300-degree C elevated temperature, and it pretreats so 
that distortion produced in the TFT array substrate 10 in the elevated-temperature process carried out behind 
may decrease. That is, according to the temperature by which high temperature processing is carried out at the 
maximum elevated temperature in a manufacture process, the TFT array substrate 10 is heat-treated at the same 
temperature or the temperature beyond it in advance, and the whole surface of the TFT array substrate 10 
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processed in this way — metal alloy film, such as metal metallurgy group silicide, such as Ti, Cr, W, Ta, Mo, 
and Pb, — sputtering etc. — about 100-500nm thickness — the light-shielding film 1 1 of about 200nm thickness 
is formed preferably. In addition, on a light-shielding film 1 1, in order to ease surface reflection, antireflection 
films, such as polish recon film, may be formed. 

[0105] Next, as shown in a process (2), 1st light-shielding film 1 la is formed by forming the resist mask 
corresponding to the pattern of 1st light-shielding film 1 la by the photolithography on the this formed light- 
shielding film 1 1 , and etching to a light-shielding film 1 1 through this resist mask. 

[01 06] As shown in a process (3), with ordinary pressure or a reduced pressure CVD method on 1 st light- 
shielding film 1 la Next, TEOS (tetrapod ethyl orthochromatic silicate) gas, TEB (tetrapod ethyl boat rate) gas, 
TMOP (tetrapod methyl oxy-FUOSU rate) gas, etc. are used. The substrate insulator layer 12 which consists of 
silicate glass film, such as NSG (non silicate glass), PSG (phosphorus silicate glass), BSG (boron silicate glass), 
and BPSG (PORON phosphorus silicate glass), a silicon nitride film, silicon oxide film, etc. is formed. The 
thickness of this substrate insulator layer 12 may be about 500-2000nm. 

[0107] Next, as shown in a process (4), about 450-550 degrees C of amorphous silicon film are preferably 
formed comparatively on the substrate insulator layer 12 with the reduced pressure CVD (for example, CVD 
with a pressure of about 20-40Pa) using the mono-silane gas of flow rate about 400 to 600 cc/min, disilane gas, 
etc. of about 500 degrees C in a low-temperature environment. Then, in nitrogen-gas-atmosphere mind, by 
performing heat treatment of 4 - 6 hours preferably at about 600-700 degrees C for about 1 to 10 hours, solid 
phase growth of the polish recon film 1 is carried out until it becomes the thickness of about lOOnm preferably 
in about 50-200nm thickness. As an approach of carrying out solid phase growth, heat treatment using RTA 
(Rapid Thermal Anneal) is sufficient, and laser heat treatment using an excimer laser etc. is sufficient. 
[0108] Under the present circumstances, as TFT30 for pixel switching shown in drawing 3 , when creating 
TFT30 for pixel switching of an n channel mold, the impurity of V group elements, such as Sb (antimony), As 
(arsenic), and P (Lynn), may be slightly doped by an ion implantation etc. to the channel field concerned. 
Moreover, when using TFT30 for pixel switching as a p channel mold, the impurity of III group elements, such 
as B (boron), Ga (gallium), and In (indium), may be slightly doped by an ion implantation etc. In addition, the 
polish recon film 1 may be directly formed with a reduced pressure CVD method etc. without passing through 
the amorphous silicon film. Or drive silicon ion into the polish recon film deposited with the reduced pressure 
CVD method etc., once make it amorphous, it is made to recrystallize by the postheat treatment etc., and the 
polish recon film 1 may be formed. 

[0109] Next, as shown in a process (5), semi-conductor layer la which has a predetermined pattern containing 
the If of the 1st storage capacitance electrodes according to a photolithography process, an etching process, etc. 
is formed. 

[0110] As shown in a process (6), semi-conductor layer la which constitutes TFT30 for pixel switching next, 
the temperature of about 900-1300 degrees C, and by oxidizing thermally with the temperature of about 1000 
degrees C preferably As thermal oxidation silicon film 2a with a comparatively thin thickness of about 30nm is 
formed and it is further shown in a process (7) Insulator layer 2b which consists of high-temperature-oxidation 
silicon film (HTO film) or a silicon nitride film with a reduced pressure CVD method etc. is deposited on the 
comparatively thin thickness of about 50nm. The insulating thin film 2 which contains the 1st dielectric film for 
storage capacitance formation with the gate dielectric film with the multilayer structure containing thermal 
oxidation silicon film 2a and insulator layer 2b of TFT30 for pixel switching is formed, consequently, the 
thickness of semi-conductor layer la — the thickness of about 30-150nm — desirable — the thickness of about 
35-50nm — becoming — the thickness of the insulating thin film 2 — the thickness of about 20-1 5 Onm — it 
becomes the thickness of about 30-100nm preferably. Thus, by shortening elevated-temperature thermal 
oxidation time amount, when using especially an about 8 inches large-sized substrate, the camber by heat can be 
prevented. However, the insulating thin film 2 with monolayer structure may be formed only by oxidizing the 
polish recon film 1 thermally. 

[01 1 1] Next, as shown in a process (8), after forming the resist layer 500 according to a photolithography 
process, an etching process, etc. on semi-conductor layer la except the part used as the If of the 1st storage 
capacitance electrodes, P ion is doped in about 3xl012/cm2 of doses, and the If of the 1st storage capacitance 
electrodes is formed into low resistance. 

[01 12] Next, as shown in a process (9), after removing the resist layer 500, the polish recon film 3 is deposited 
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with a reduced pressure CVD method etc., thermal diffusion of the P is carried out further, and the polish recon 
film 3 is electric-conduction-ized. or the polish recon film 3 formed simultaneously introduced P ion .— low — 
the polish recon film [****] may be used. The thickness of the polish recon film 3 is preferably deposited on 
about 300nm in about 100-500nm thickness. 

[01 13] Next, as shown in the process (10) of drawing 6 , capacity line 3b is formed with scanning-line 3a of a 
predetermined pattern according to a photolithography process, an etching process, etc. using a resist mask. 
Scanning-line 3 a and capacity line 3b are good also as a multilayer interconnection which could form by metal 
alloy film, such as refractory metal metallurgy group silicide, and was combined with the polish recon film etc. 
[01 14] Next, as shown in a process (11), when TFT30 for pixel switching shown in drawing 3 is set to TFT of 
an n channel mold with LDD structure, In order to form low concentration source field lb and low 
concentration drain field lc in semi-conductor layer la first, by using as a mask the gate electrode which 
consists of a part of scanning-line 3a, it is low concentration about the impurity of V group elements, such as P, 
for example, P ion is doped with the dose of one to 3x101 3-/cm2. Thereby, semi-conductor layer la under 
scanning-line 3a becomes channel field la 1 . Capacity line 3b and scanning-line 3a are also formed into low 
resistance by the dope of this impurity. 

[01 15] Next, as shown in a process (12), in order to form Id of high concentration source fields and high 
concentration drain field le which constitute TFT30 for pixel switching, after forming the resist layer 600 on 
scanning line 3 a with a mask with wide width of face rather than scanning line 3 a, similarly it be high 
concentration about the impurity of V group elements, such as P, for example, P ion be doped with the dose of 1 
- 3xl015-/cm2. Moreover, to semi-conductor layer la, when using TFT30 for pixel switching as a p channel 
mold, in order to form Id of high concentration source fields, and high concentration drain field le in low 
concentration source field lb and a low concentration drain field lc list, the impurity of III group elements, such 
as B, is used and doped. In addition, it is good also as TFT of offset structure, without, for example, performing 
a low-concentration dope, and it is good also as TFT of a self aryne mold by the ion-implantation technique 
using P ion, B ion, etc., using scanning-line 3a as a mask. Capacity line 3b and scanning-line 3a are also further 
formed into low resistance by the dope of this impurity. 

[01 16] In addition, in parallel to these component formation processes of TFT30, circumference circuits with 
the **** type structure which consists of an n channel mold TFT and a p channel mold TFT, such as a data-line 
drive circuit and a scanning-line drive circuit, may be formed in the periphery on the TFT array substrate 10. 
Thus, if semi-conductor layer la which constitutes TFT30 for pixel switching in this operation gestalt is formed 
by the polish recon film, at the time of formation of TFT30 for pixel switching, it is the same process mostly, 
and a circumference circuit can be formed and it is advantageous on manufacture. 

[01 17] Next, as shown in a process (13), after removing the resist layer 600, the 1st interlay er insulation film 81 
which consists of high- temperature-oxidation silicon film (HTO film) or a silicon nitride film by the reduced 
pressure CVD method, a plasma-CVD method, etc. is deposited [ capacity line 3b and a scanning-line 3a list ] 
on the insulating thin film 2 at the comparatively thin thickness of about 200nm or less. However, as mentioned 
above, the 1st interlayer insulation film 81 may be constituted from multilayers, and can form the 1st interlayer 
insulation film 81 with various kinds of well-known techniques used for generally forming the gate dielectric 
film of TFT. 

[01 18] Next, as shown in a process (14), contact hole 8c for connecting electrically 2nd barrier layer 80b and 
capacity line 3b to the contact hole 8a list for connecting electrically 1st barrier layer 80a and high 
concentration drain field 1 e is formed by dry etching, such as reactive ion etching and reactant ion beam 
etching. Since such dry etching has high directivity, it can puncture contact hole 8a and contact hole 8c of a 
small path. Or wet etching advantageous to preventing that contact hole 8a runs through semi-conductor layer 
la may be used together. This wet etching is effective also from a viewpoint which gives the taper for taking 
connection more electric to fitness to contact hole 8a. Moreover, especially contact hole 8a and contact hole 8c 
can be punctured to coincidence like, and are advantageous to **** on manufacture. 

[01 19] Next, as shown in a process (15), all over capacity line 3b looked into through high concentration drain 
field le and contact hole 8c which are looked into through contact hole 8a in 1st interlayer insulation film 81 
list, metal alloy film, such as metal metallurgy group silicide, such as Ti, Cr, W, Ta, Mo, and Pb, is deposited 
by sputtering etc., and the electric conduction film 80 of about 50-500nm thickness is formed. If there is 
thickness of about 50nm, there will almost be no possibility of running when puncturing contact hole 8b behind. 
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In addition, on this electric conduction film 80, in order to ease surface reflection, antireflection films, such as 
polish recon film, may be formed. In addition, the electric conduction film 80 may be the multilayers which 
carried out the laminating of the metal alloy film or polish recon film, such as metal metallurgy group silicide. 
[0120] Next, as shown in the process (16) of drawing 7 , 1st barrier layer 80a and 2nd barrier layer 80b are 
formed by performing a photolithography process, an etching process, etc. on the this formed electric 
conduction film 80. As especially 2nd barrier layer 80b was shown in drawing 4 here, it is good to form so that 
it may lap pixel electrode 9a in which the part is formed later, and a little. 

[0121] Next, as shown in a process (17), the 2nd interlayer insulation film 4 which consists of silicate glass 
film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. is formed using 
ordinary pressure or a reduced pressure CVD method, TEOS gas, etc. so that 1st barrier layer 80a and 2nd 
barrier layer 80b may be covered in 1st interlayer insulation film 81 list. The thickness of the 2nd interlayer 
insulation film 4 has desirable about 500-1500nm. If there is 500nm or more of thickness of the 2nd interlayer 
insulation film 4, the parasitic capacitance between data-line 6a and scanning-line 3a will remain, or will hardly 
pose a problem. 

[0122] Next, in order to activate semi-conductor layer la, after heat-treating about 1 0000-degreeC about 20 
minutes in the phase of a process (18), the contact hole 5 for connecting electrically high concentration drain 
field le of data-line 6a and semi-conductor layer la is punctured to the insulating thin film 2, the 1st interlayer 
insulation film 81, and the 2nd interlayer insulation film 4. Moreover, the contact hole for connecting with 
wiring which illustrates neither scanning-line 3a nor capacity line 3b in a substrate boundary region can also be 
punctured according to the same process as a contact hole 5. 

[0123] Next, as shown in a process (19), it deposits preferably in about 100-500nm thickness by sputtering etc. 

on the 2nd interlayer insulation film 4 at about 300nm by making low resistance metal metallurgy group 

silicide, such as aluminum of protection-from-light nature, etc. into a metal membrane 6. 

[0124] Next, as shown in a process (20), data-line 6a is formed according to a photolithography process, an 

etching process, etc. As especially data-line 6a was shown in drawing 4 R> 4 here, it forms so that it may not 

lap with pixel electrode 9a formed later, and so that it may lap with 2nd barrier layer 80b. 

[0125] Next, as shown in the process (21) of drawing 8 , the 3rd interlayer insulation film 7 which consists of 

silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. is formed 

using ordinary pressure or a reduced pressure CVD method, TEOS gas, etc. so that a data-line 6a top may be 

covered. The thickness of the 3rd interlayer insulation film 7 has desirable about 50O-15OOnm. 

[0126] Next, as shown in a process (22), contact hole 8b for connecting electrically pixel electrode 9a and 1st 

barrier layer 80a is formed by dry etching, such as reactive ion etching and reactant ion beam etching. Wet 

etching may be added in order to make it the shape of a taper. 

[0127] Next, on the 3rd interlayer insulation film 7, as shown in a process (23), as the transparent conductive 
thin films 9, such as ITO film, are deposited on the thickness of about 50-200nm find are further shown in a 
process (24) by sputtering etc., pixel electrode 9a is formed according to a photolithography process, an etching 
process, etc. In addition, when using the electro-optic device concerned as a reflective mold, pixel electrode 9a 
may be formed from an opaque ingredient with high reflection factors, such as aluminum. 
[0128] As explained above, according to the manufacture process in this operation gestalt, the electro-optic 
device of the 1st operation gestalt which is a comparatively small routing counter and was mentioned above 
using each comparatively easy process can be manufactured. 

[0129] (The 2nd operation gestalt) The configuration of the electro-optic device in the 2nd operation gestalt of 
this invention is explained with reference to drawing 1 1 from drawing 9 . Drawing 9 is a top view of two or 
more pixel groups where the TFT array substrate with which the data line in the 2nd operation gestalt, the 
scanning line, a pixel electrode, etc. were formed adjoins each other, drawing 10 is the A-A f sectional view, and 
drawing 1 1 is the B-B' sectional view. Moreover, in order to make each class and each part material into the 
magnitude of extent which can be recognized on a drawing, scales are made to have differed for each class or 
every each part material in drawing 10 and drawing 1 1 . In addition, about the same component as the 1 st 
operation gestalt shown in drawing 4 from drawing 2 in the 2nd operation gestalt shown in drawing 1 1 from 
drawing 9 , the same reference mark is attached and the explanation is omitted. 

[0130] It has junction conductive layer 6b which is electrically connected to high concentration drain field le of 
semi-conductor layer la through contact hole 88a with the 2nd operation gestalt in drawing 1 1 from drawing 9 , 
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and consisted of same layers as data-line 6a, and 1 st barrier layer 90a which consists of a conductive layer of 
the protection-from-light nature electrically connected to pixel electrode 9a through contact hole 88c. And 
opposite arrangement is carried out through the 2nd interlayer insulation film 4 formed on data-line 6a and 
junction conductive layer 6b, and junction conductive layer 6b and 1 st barrier layer 90a are mutually connected 
electrically through contact hole 88b punctured by this 2nd interlayer insulation film 4. On the other hand, with 
the 2nd operation gestalt, 2nd barrier layer 90b which consists of a conductive layer of the same protection- 
from-light nature as 1 st barrier layer 90a is prepared, and 2nd barrier layer 90b and capacity line 3b are 
electrically connected through contact hole 88d. It can substitute as a capacity line by using 2nd barrier layer 
90b as a storage capacitance electrode, and connecting it with an adjoining pixel group by this. In this case, you 
may form in the shape of an island for every pixel by using capacity line 3b as a storage capacitance electrode. 
Thereby, a pixel numerical aperture can be enlarged. Moreover, by connecting electrically 2nd barrier layer 90b 
and capacity line 3b, it can be double, a capacity line can be formed and redundant structure can be realized. As 
shown in drawing 9 , except for the perimeter of the field where it sees superficially and 1 st barrier layer 90a 
exists, the gap of pixel electrode 9a is established in 2nd barrier layer 90b in the shape of a wrap grid, and it 
specifies the right-and-left side and the vertical side which met data-line 6a and scanning-line 3a among pixel 
opening fields, respectively. Also in this case, a part for the edge of 2nd barrier layer 90b is put on a part for the 
edge of pixel electrode 9a a little as well as the case of the 1st operation gestalt. In addition, about the gap of 1st 
barrier layer 90a and 2nd barrier layer 90b, optical leakage can be easily prevented by covering by the 2nd light- 
shielding film 23 by the side of junction conductive layer 6b or an opposite substrate. About other 
configurations, it is the same as that of the case of the 1st operation gestalt. 

[0131] Thus, with the 2nd operation gestalt, junction becomes possible good about from pixel electrode 9a to 
semi-conductor layer la by junction conductive layer 6b and 1st barrier layer 90a which are two conductive 
layers for junction. When pixel electrode 9a consists of ITO film and data-line 6a consists of aluminum film 
especially, it is desirable to constitute from refractory metals, such as Ti, Cr, W, etc. from which connection 
electric good is obtained among both, etc. 

[0132] Moreover, as shown in drawing 1 1 , in the configuration by which data- line 6a was pinched through the 
1st interlayer insulation film 81 and the 2nd interlayer insulation film 4 which are a dielectric film between 
capacity line 3b and barrier layer 90b, capacity is added to data-line 6a between capacity line 3b and 2nd barrier 
layer 90b by which potential was stabilized more. For this reason, the capacity of data-line 6a can be set as 
moderate magnitude which does not cause a potential shake, and the write-in deficiency in performance in 
supply to pixel electrode 9a of the picture signal through data-line 6a can be prevented. 

[0133] Junction conductive layer 6b which consists of the same film as such aluminum film For example, it sets 
at the process (18) in the manufacture process of the 1st operation gestalt. Puncture contact hole 88a which 
results in high concentration drain field le, and in a process (20), although junction conductive layer 6b is 
formed above high concentration drain field le including the part of this contact hole 88a What is necessary is 
just to give a photolithography process, an etching process, etc. to aluminum film formed at the process (19). 
What is necessary is just to form according to the same process as a process (16) from the process (13) in the lsi 
operation gestalt furthermore at 2nd interlayer insulation film 4 list on data-line 6a and junction conductive 
layer 6b about 1st barrier layer 90a and 2nd barrier layer 90b. 

[0134] (The 3rd operation gestalt) The configuration of the electro-optic device in the 3rd operation gestalt of 
this invention is explained with reference to drawing 12 . Drawing 12 is a sectional view corresponding to the 
sectional view in which the data line in the 3rd operation gestalt, the scanning line, a pixel electrode, etc. were 
formed. Moreover, in order to make each class and each part material into the magnitude of extent which can be 
recognized on a drawing, scales are made to have differed for each class or every each part material in drawing 
12 . In addition, about the same component as the 2nd operation gestalt shown in drawing 10 in the 3rd 
operation gestalt shown in drawing 12 , the same reference mark is attached and the explanation is omitted. 
[0135] In drawing 12 , without using junction conductive layer 6b unlike the 2nd operation gestalt, it consists of 
3rd operation gestalten so that electric connection can be taken between direct high concentration drain field le 
by 1 st barrier layer 90a'. About other configurations, it is the same as that of the case of the 2nd operation 
gestalt. 

[0136] Therefore, according to the 3rd operation gestalt, trunk connection of pixel electrode 9a and the high 
concentration drain field 1 e can be electrically carried out to the ITO film which constitutes pixel electrode 9a 
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by 1 st barrier layer 90a f which consists of congenial refractory metal film electrically. 

[0137] (The 4th operation gestalt) The configuration of the electro-optic device in the 4th operation gestalt of 
this invention is explained with reference to drawing 15 from drawing 13 . Drawing 13 is a top view of two or 
more pixel groups where the TFT array substrate with which the data line in the 4th operation gestalt, the 
scanning line, a pixel electrode, etc. were formed adjoins each other, drawing 14 R> 4 is the A-A* sectional 
view, and drawing 1 5 is the B-B f sectional view. Moreover, in order to make each class and each part material 
into the magnitude of extent which can be recognized on a drawing, scales are made to have differed for each 
class or every each part material in drawing 14 and drawing 1 5 . In addition, about the same component as the 
1st operation gestalt shown in drawing 4 from drawing 2 R> 2 in the 4th operation gestalt shown in drawing 1 5 
from drawing 13 , the same reference mark is attached and the explanation is omitted. 

[0138] In drawing 15 , the gap of pixel electrode 9a where 1st light-shielding film 1 la f adjoins each other unlike 
the 1 st operation gestalt is sewn with the 4th operation gestalt from drawing 1 3 , it is formed in the shape of a 
grid, and capacity line 3b is electrically connected to 1st protection- from-light gland 1 la 1 for every pixel 
through the contact hole 15. The potential of storage capacitance 70 can be stabilized by it being possible to 
operate 1st light-shielding film 1 la f as redundancy wiring of capacity line 3b, and attaining low resistance- 
ization of capacity line 3b. Moreover, this configuration may constitute capacity line 3b from substituting for 
1st light-shielding film 1 la 1 as a capacity line as an island-like storage capacitance electrode for every pixel. 
Thereby, a pixel numerical aperture can be enlarged. Moreover, the capacity line for forming storage 
capacitance may be made 3 -fold wiring by combining with the 2nd operation gestalt by connecting capacity line 
3b with 1st light-shielding film 11a* and 2nd barrier layer 90b electrically. When forming for every pixel in the 
shape of an island by using capacity line 3b as a storage capacitance electrode, 1 st light-shielding film 1 1 a f and 
2nd barrier layer 90b are connected with the pixel which is electrically connected through a storage capacitance 
electrode, and adjoins. In addition, the faulty connection in a contact hole 15 and contact hole 8c can be 
prevented by puncturing in the flat-surface location where contact hole 8c for connecting a contact hole 15, 2nd 
barrier layer 80b, and capacity line 3b differs. 

[0139] Furthermore, as shown in drawing 14 and drawing 15 , wiring and a part of TFTat least 30 become 
depressed in a concave, TFT array substrate 1 0 ! is formed, and the top front face is formed evenly. 
Consequently, flattening of the front face of the 3rd interlayer insulation film 7 in the plane region in which 
wiring of data-line 6a, scanning- line 3 a, capacity line 3b, etc. and TFT30 were formed is carried out. About 
other configurations, it is the same as that of the case of the 1st operation gestalt. 

[0140] Therefore, according to the 4th operation gestalt, a level difference with a pixel opening field with the 
field where scanning-line 3a, TFT30, capacity line 3b, etc. are formed in the data line 6 in piles is reduced. 
Thus, since flattening of the pixel electrode 9a is carried out, the disclination of the liquid crystal layer 50 can 
be reduced according to the degree of the flattening concerned. Consequently, more nearly high-definition 
image display becomes possible and it also becomes possible to extend a pixel opening field. 
[0141] In addition, it may carry out by for example, not flattening by forming a slot in such TFT array substrate 
10* but CMP (Chemical Mechanincal Polishing) processing, spin coat processing, the reflow method, etc., or 
flattening in the 2nd interlayer insulation film 4 or the 3rd interlayer insulation film 7 may be performed using 
the organic SOG (Spin On Glass) film, the inorganic SOG film, the polyimide film, etc. In addition, an above- 
mentioned configuration is applicable also to the 1st operation gestalt, the 2nd operation gestalt, and the 3rd 
operation gestalt. 

[0142] (The whole electro-optic device configuration) The whole electro-optic device configuration in each 
operation gestalt constituted as mentioned above is explained with reference to drawing 16 and drawing 17 . In 
addition, drawing 16 is the top view which looked at the TFT array substrate 1 0 from the opposite substrate 20 
side with each component formed on it, and drawing 1717 is a H-H' sectional view of drawing 16 . 
[0143] In drawing 16 , on the TFT array substrate 10, the sealant 52 is formed along the edge and the 3rd light- 
shielding film 53 as a frame which specifies the circumference of the image display field which consists of an 
ingredient which is the same as the 2nd light-shielding film 23, or is different is formed in parallel to the inside. 
The data-line drive circuit 101 and the external circuit connection terminal 102 which drive data-line 6a by 
supplying a picture signal to data-line 6a to predetermined timing are prepared in the field of the outside of a 
sealant 52 along with one side of the TFT array substrate 10, and the scanning-line drive circuit 104 which 
drives scanning-line 3a is formed along with two sides which adjoin this one side by supplying a scan signal to 
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scanning-line 3 a to predetermined timing. If the scan signal delay supplied to scanning-line 3 a does not become 
a problem, the thing only with one side sufficient [ the scanning-line drive circuit 1 04 ] cannot be 
overemphasized. Moreover, the data-line drive circuit 101 may be arranged on both sides along the side of an 
image display field. For example, the data line of an odd number train supplies a picture signal from the data- 
line drive circuit arranged along one side of an image display field, and you may make it the data line of an 
even number train supply a picture signal from the data-line drive circuit arranged along the side of the opposite 
side of said image display field. Thus, if it is made to drive the data line in the shape of a ctenidium, since the 
occupancy area of a data-line drive circuit is extensible, it becomes possible to constitute a complicated circuit. 
Furthermore, two or more wiring 105 for connecting between the scanning-line drive circuits 104 established in 
the both sides of an image display field is formed in one side in which the TFT array substrate 10 remains. 
Moreover, in at least one place of the comer section of the opposite substrate 20, the flow material 106 for 
taking an electric flow between the TFT array substrate 10 and the opposite substrate 20 is formed. And as 
shown in drawing 17 , the opposite substrate 20 with the almost same profile as the sealant 52 shown in drawing 
16 has fixed to the TFT array substrate 10 by the sealant 52 concerned. In addition, on the TFT array substrate 
10, the inspection circuit for inspecting the sampling circuit which impresses a picture signal to two or more 
data-line 6a to predetermined timing, the precharge circuit which precedes the precharge signal of a 
predetermined voltage level with a picture signal, and supplies it to two or more data-line 6a respectively, the 
quality of the electro-optic device concerned at the manufacture middle or the time of shipment, a defect, etc. in 
addition to these data-line drive circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. In 
addition, according to the gestalt of this operation, the 2nd light-shielding film 23 on the opposite substrate 20 
can be easily removed by the application of an electro-optic device that what is necessary is just to form smaller 
than the protection-from-light field on the TFT array substrate 10. 

[0144] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) 
substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on the TFT 
array substrate 10 electrically and mechanically through the anisotropy electric conduction film prepared in the 
periphery of the TFT array substrate 10 with each operation gestalt explained with reference to drawing 17 from 
drawing 1 above. Moreover, according to the exception of modes of operation, such as TN (Twisted Nematic) 
mode, VA (Vertically Aligned) mode, and PDLC (Polymer Dispersed Crystal) mode, and the no MARI White 
mode / NOMA reeve rack mode, a polarization film, a phase contrast film, the polarization version, etc. are 
respectively arranged in a predetermined direction at the side in which the outgoing radiation light of the side in 
which the incident light of the opposite substrate 20 carries out incidence, and the TFT array substrate 10 carries 
out outgoing radiation. 

[0145] Since the electro-optic device in each operation gestalt explained above is applied to a projector, the 
electro-optic device of three sheets will be respectively used as a light valve for RGB, and incidence of the light 
of each color respectively decomposed through the dichroic mirror for RGB color separation will be 
respectively carried out to each light valve as incident light. Therefore, with each operation gestalt, the color 
filter is not prepared in the opposite substrate 20. However, the color filter of RGB may be formed in the 
predetermined field which counters pixel electrode 9a in which the 2nd light-shielding film 23 is not formed on 
the opposite substrate 20 with the protective coat. If it does in this way, the electro-optic device in each 
operation gestalt is applicable to the color electro-optic device of direct viewing types other than a liquid crystal 
projector, or a reflective mold. Furthermore, a micro lens may be formed so that it may correspond 1 pixel on 
[ one ] the opposite substrate 20. Or it is also possible to form a color filter layer in the bottom of pixel electrode 
9a which counters RGB on the TFT array substrate 10 by a color resist etc. If it does in this way, a bright 
electro-optic device is realizable by improving the condensing effectiveness of incident light. Furthermore, the 
die clo IKKU filter which makes a RGB color using interference of light by depositing the interference layer to 
which the refractive index of many layers is different on the opposite substrate 20 again may be formed. 
According to this opposite substrate with a die clo ITSUKU filter, a brighter color electro-optic device is 
realizable. 

[0146] Although [ the electro-optic device in each operation gestalt explained above ] incidence of the incident 
light is carried out from the opposite substrate 20 side as usual, since 1st light-shielding film 1 la (or 11a') is 
prepared, incidence of the incident light is carried out from the TFT array substrate 10 side, and it may be made 
to carry out outgoing radiation from the opposite machine hill 20 side. That is, even if it attaches an electro- 
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optic device in a projector in this way, it can prevent light carrying out incidence to channel field la' of semi- 
conductor layer la, low concentration source field lb, and low concentration drain field lc, and it is possible to 
display a high-definition image. Although the polarizing plate with which AR (Anti Reflection) coat was carried 
out for acid resisting needs to be arranged separately or AR film needed to be stuck here in order to prevent the 
reflection by the side of the rear face of the TFT array substrate 10 conventionally With each operation gestalt, 
since [ of the front face of the TFT array substrate 10, and semi-conductor layer la ] 1st light-shielding film 11a 
(or 11a') is formed at least between channel field la', low concentration source field lb, and low concentration 
drain field lc, Such a polarizing plate and AR film by which AR coat was carried out are used, or the need of 
using the substrate which carried out AR processing of TFT array substrate 10 itself is lost. Therefore, 
according to each operation gestalt, ingredient cost can be reduced, and a contaminant, a blemish, etc. do not 
drop the yield at the time of polarizing plate attachment, and it is very advantageous. Moreover, since 
lightfastness is excellent, even if it uses the bright light source, or it carries out polarization conversion by the 
polarization beam splitter and it raises efficiency for light utilization, image quality degradation of the cross talk 
by light etc. is not produced. 

[0147] Moreover, although explained as a switching element prepared in each pixel that it was the poly- Si TFT 
of a forward stagger mold or a coplanar mold, each operation gestalt is effective also to TFT of other formats, 
such as TFT of a reverse stagger mold, and an amorphous silicon TFT. 

[0148] (Electronic equipment) Next, the gestalt of operation of electronic equipment equipped with the electro- 
optic device 1 00 explained to the detail above is explained with reference to drawing 20 from drawing 1 8 . 
[0149] The outline configuration of the electronic equipment which equipped drawing 1 8 with the electro-optic 
device 100 in this way is shown first. 

[0150] In drawing 18 , electronic equipment is constituted in preparation for the source 1000 of a display 
information output, the display information processing circuit 1002, the drive circuit 1004, an electro-optic 
device 100, and clock generation circuit 1008 list in the power circuit 1010. The source 1000 of a display 
information output outputs display information, such as a picture signal of a predetermined format, to the 
display information processing circuit 1002 based on the clock signal from the clock generation circuit 1008 
including the tuning circuit which aligns and outputs memory, such as ROM (Read Only Memory), RAM 
(Random Access Memory), and an optical disk unit, and a picture signal. The display information processing 
circuit 1 002 is constituted including various well-known processing circuits, such as magnification and a 
polarity-reversals circuit, a serial parallel conversion circuit, a rotation circuit, a gamma correction circuit, and a 
clamping circuit, carries out sequential generation of the digital signal from the display information inputted 
based on the clock signal, and outputs it to the drive circuit 1004 with a clock signal CLX. The drive circuit 
1004 drives an electro-optic device 100. A power circuit 1010 supplies a predetermined power source to each 
above-mentioned circuit. In addition, on the TFT array substrate which constitutes an electro-optic device 100, 
the drive circuit 1004 may be carried and, in addition to this, the display information processing circuit 1002 
may be carried. 

[0151] Next, the example of the electronic equipment constituted in this way from drawing 19 by drawing 20 is 
shown respectively. 

[0152] In drawing 19 , an example slack projector 1 100 of electronic equipment prepares three light valves with 
which the drive circuit 1004 mentioned above contains the electro-optic device 100 carried on the TFT array 
substrate, and is constituted as a projector respectively used as light valves 100R, 100G, and 100B for RGB. In 
a projector 1 100, if incident light is emitted from the lamp unit 1 102 of sources of the white light, such as a 
metal halide lamp, it will be divided into parts for Mitsunari R, G, and B corresponding to the three primary 
colors of RGB with the mirror 1 106 of three sheets, and the dichroic mirror 1 108 of two sheets, and will be 
respectively led to the light valves 100R, 100G, and 100B corresponding to each color. Under the present 
circumstances, especially B light is drawn through the relay lens system 1121 which consists of the incidence 
lens 1 122, a relay lens 1 123, and an outgoing radiation lens 1 124, in order to prevent the optical loss by the long 
optical path. And after a part for Mitsunari corresponding to the three primary colors respectively modulated 
with light valves 100R, 100G, and 100B is again compounded with a dichroic prism 1 1 12, it is projected on it 
by the screen 1 120 as a color picture through a projector lens 1114. 

[0153] In drawing 20 , the electro-optic device 100 mentioned above is formed in the top covering case, and 
other personal computers 1200 of the laptop type corresponding to example slack multimedia of electronic 
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* * equipment (PC) are equipped with the body 1204 with which the keyboard 1202 was incorporated while they 
hold CPU, memory, a modem, etc. further. 

[0154] ****** equipped with the video tape recorder of a liquid crystal television, a viewfinder mold, or a 
monitor direct viewing type, the car navigation equipment, the electronic notebook, the calculator, the word 
processor, the engineering workstation (EWS), the cellular phone, the TV phone, POS terminal, and touch panel 
other than electronic equipment which were explained with reference to drawing 20 from drawing 19 above etc. 
is mentioned as an example of the electronic equipment shown in drawing 18 . 

[0155] As explained above, according to the gestalt of this operation, various kinds of electronic equipment 
equipped with the electro-optic device in which high-definition image display with high manufacture 
effectiveness is possible is realizable. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 2nd partition of the 6th section 
[Publication date] September 24, Heisei 16 (2004. 9.24) 

[Publication No.] JP,2001-249625,A (P2001-249625A) 
[Date of Publication] September 14, Heisei 13 (2001. 9.14) 
[Application number] Application for patent 2000-271562 (P2000-271562) 
[The 7th edition of International Patent Classification] 

G09F 9/30 
G02F 1/1335 
G02F 1/1368 
H01L 29/786 

[FI] 

G09F 9/30 330 Z 

G02F 1/1335 500 

G02F 1/136 500 

H01L 29/78 612 C 

H01L 29/78 619 B 

[Procedure revision] 

[Filing Date] September 11, Heisei 15 (2003. 9.11) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] The name of invention 

[Method of Amendment] Modification 

[The contents of amendment] 

[Title of the Invention] An electro-optic device and electronic equipment 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

It is the electro-optic device which has the thin film transistor arranged at the substrate corresponding to the 
crossover of two or more scanning lines, two or more data lines, and the said each scanning line and said each 
data line, and a pixel electrode, 

The 1 st junction conductive layer which was electrically connected to the semi-conductor layer of said thin film 
transistor, and was formed by the same film as said data line, 
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The light-shielding film which is formed in the upper layer and specifies a pixel opening field partially at least 
from said data line, 

The field where said light-shielding film was removed partially, 

The 2nd junction conductive layer which was formed by the same film as said light-shielding film, was formed 
in the field to which said light-shielding film was removed partially, and was electrically connected with said 
1st junction conductive layer, 

The electro-optic device characterized by providing the pixel electrode electrically connected to said 2nd 
junction conductive layer. 
[Claim 2] 

It is the electro-optic device which has the thin film transistor arranged at the substrate corresponding to the 
crossover of two or more scanning lines, two or more data lines, and the said each scanning line and said each 
data line, and a pixel electrode, 

The light-shielding film which is formed in the upper layer and specifies a pixel opening field partially at least 
from said data line, 

The field where said light-shielding film was removed partially, 

The junction conductive layer which was formed by the same film as said light-shielding film, was formed in 
the field to which said light-shielding film was removed partially, and was electrically connected with the semi- 
conductor layer of said thin film transistor, 

The electro-optic device characterized by providing the pixel electrode electrically connected to said junction 
conductive layer. 
[Claim 3] 

The field where said light-shielding film was removed partially is an electro-optic device according to claim 1 
or 2 characterized by being formed in the field of the light-shielding film between said adjoining data lines. 
[Claim 4] 

An electro-optic device given in any 1 term of claim 1 characterized by having the 1 st storage capacitance 
electrode formed in the drain field of said semi-conductor layer, and the 2nd storage capacitance electrode 
which is formed by the same film as the gate electrode of said thin film transistor, and laps with said 1st storage 
capacitance electrode thru/or claim 3. 
[Claim 5] 

Said drain field is an electro-optic device according to claim 4 characterized by being formed along with said 
scanning line. 
[Claim 6] 

Said drain field is an electro-optic device according to claim 4 or 5 characterized by being formed along with 
said data line. 
[Claim 7] 

Said light- shielding film is an electro-optic device given in any 1 term of claim 4 which is constant potential 
and is characterized by connecting said 2nd storage capacitance electrode with said light-shielding film 
electrically thru/or claim 6. 
[Claim 8] 

The electrical installation of said light- shielding film and said 2nd storage capacitance electrode is an electro- 
optic device according to claim 7 characterized by being formed in the field of the light-shielding film between 
said adjoining data lines. 
[Claim 9] 

Electronic equipment characterized by having the electro-optic device of a publication in any 1 term of claim 1 
to claim 8. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[The contents of amendment] 

[0009] 

[Means for Solving the Problem] 

In order that the electro-optic device of this invention may solve the above-mentioned technical problem, this 
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invention is characterized by the electro-optic device which has the thin film transistor arranged at the substrate 
corresponding to the crossover of two or more scanning lines, two or more data lines, and the said each 
scanning line and said each data line and a pixel electrode possessing the following. The 1st junction conductive 
layer which was electrically connected to the semi-conductor layer of said thin film transistor, and was formed 
by the same film as said data line The light-shielding film which is formed in the upper layer and specifies a 
pixel opening field partially at least from said data line The field where said light-shielding film was removed 
partially The pixel electrode electrically connected to the 2nd junction conductive layer which was formed by 
the same film as said light-shielding film, was formed in the field to which said light-shielding film was 
removed partially, and was electrically connected with said 1st junction conductive layer, and said 2nd junction 
conductive layer 

Moreover, this invention is characterized by the electro-optic device which has the thin film transistor arranged 
at the substrate corresponding to the crossover of two or more scanning lines, two or more data lines, and the 
said each scanning line and said each data line and a pixel electrode possessing the following, in order that the 
electro-optic device of this invention may solve the above-mentioned technical problem. The light-shielding 
film which is formed in the upper layer and specifies a pixel opening field partially at least from said data line 
The field where said light-shielding film was removed partially The junction conductive layer which was 
formed by the same film as said light-shielding film, was formed in the field to which said light-shielding film 
was removed partially, and was electrically connected with the semi-conductor layer of said thin film transistor 
The pixel electrode electrically connected to said junction conductive layer 

Moreover, it is characterized by equipping this invention with the following. To a substrate, they are two or 

more scanning lines. Two or more data lines The thin film transistor and pixel electrode which have been 

arranged corresponding to the crossover of said each scanning line and each of said data line The 2nd 

conductive layer which intervened between the semi-conductor layer which constitutes the source and the drain 

field of said thin film transistor, and said pixel electrode, consisted of the same film as the 1 st conductive layer 

of the protection-from-light nature which was electrically connected with said semi-conductor layer, and was 

electrically connected with said pixel electrode, and said 1st conductive layer, saw superficially, and has lapped 

with said data line partially at least 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0062 

[Method of Amendment] Modification 

[The contents of amendment] 

[0062] 

The scanning line of plurality [ approach / of the electro-optic device of this invention / manufacture / 
substrate ], and two or more data lines, In the manufacture approach of an electro-optic device of having the 
thin film transistor connected to said each scanning line and said each data line, and the pixel electrode to which 
said thin film transistor was connected The process which forms the semi-conductor layer used as a source field, 
a channel field, and a drain field in said substrate, The process which forms an insulating thin film on said semi- 
conductor layer, and the process which forms one electrode of the scanning line and storage capacitance in the 
predetermined field on said insulating thin film, The process which forms the 1 st interlayer insulation film on 
said scanning line and one [ said ] electrode, The process which punctures ** 1 contact hole which leads to said 
semi-conductor layer to said insulating thin film and said 1 st interlayer insulation film, So that it may connect 
with said semi-conductor layer electrically through said 1st contact hole on said 2nd insulator layer The 1st 
conductive layer of protection-from-light nature, The process which forms the 2nd conductive layer from the 
same film as said 1st conductive layer, and the process which forms the 2nd interlayer insulation film on said 
1st conductive layer and said 2nd conductive layer, The process which forms the data line on said 2nd 
**********, and the process which forms the 3rd interlayer insulation film on said data line, The process which 
punctures the 2nd contact hole which leads to said 2nd interlayer insulation film and said 3rd interlayer 
insulation film at said 1 st conductive layer, It has the process which forms a pixel electrode so that it may 
connect with said 1 st conductive layer electrically through said 2nd contact hole, and said 2nd conductive layer 
is formed so that it may see superficially and may lap with said data line partially at least. 
[Procedure amendment 5] 
[Document to be Amended] Specification 

http://www4.ipdl.ncipi.go.jp/c^ 8/12/2005 



Page 4 of 5 



[Item(s) to be Amended] 0063 
[Method of Amendment] Modification 
[The contents of amendment] 
[0063] 

According to the manufacture approach of the electro-optic device of this invention, laminating formation of the 
1st interlayer insulation film is carried out in this order in one electrode list of a semi-conductor layer, an 
insulating thin film, the scanning line, and storage capacitance at a substrate. Next, the 1st contact hole which 
leads to a semi-conductor layer is punctured by an insulating thin film and the 1 st interlayer insulation film, and 
the 1st conductive layer of protection-from-light nature is formed so that it may connect with a semi-conductor 
layer electrically through this 1st contact hole. The 2nd conductive layer is formed so that it may be partially 
arranged at least in the gap of the field where it sees to coincidence superficially and a pixel electrode is formed 
in it from the same film as this 1st conductive layer. Then, laminating formation of the 2nd interlayer insulation 
film, the data line, and the 3rd interlayer insulation film is carried out in this order. Next, the 2nd contact hole 
which leads to the 1st conductive layer is punctured, and pixel ionization formation is carried out so that it may 
connect with the 1st conductive layer electrically through this 2nd contact hole. Therefore, the electro-optic 
device of this invention which has the configuration which forms the 1 st and 2nd conductive layers as a layer 
near a substrate, and relays a pixel electrode and a semi-conductor layer by the 2nd conductive layer through 
two contact holes rather than the data line mentioned above can be manufactured comparatively easily. Since 
the 1 st conductive layer and the 2nd conductive layer are especially formed from the same film, low cost-ization 
can be attained in the simplification list of a manufacture process. 
[Procedure amendment 6] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0064 
[Method of Amendment] Modification 
[The contents of amendment] 
[0064] 

In the mode of 1 of the manufacture approach of said electro-optic device of this invention In the process which 
forms said data line after the process which forms said 2nd interlayer insulation film, including further the 
process which punctures the 3rd contact hole which leads to said semi-conductor layer to said 2nd interlayer 
insulation film In the process which forms said data line so that it may connect with said semi-conductor layer 
electrically through said 3rd contact hole, and punctures said 1st contact hole In the process which punctures the 
4th contact hole which leads to one electrode of said storage capacitance to said 1st interlayer insulation film at 
the same time it punctures said 1st contact hole, and forms said 2nd conductive layer Said 2nd conductive layer 
is formed so that it may connect with one electrode of said storage capacitance electrically through said 4th 
contact hole. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0066 

[Method of Amendment] Modification 

[The contents of amendment] 

[0066] 

This invention is characterized by the manufacture approach of an electro-optic device that the manufacture 
approach of other electro-optic devices of this invention has the pixel electrode by which the thin film transistor 
connected to the scanning line, two or more data lines, and two or more of said each scanning line and said each 
data line and said thin film transistor were connected to the substrate possessing the following. The process 
which forms the semi-conductor layer used as a source field, a channel field, and a drain field in said substrate 
The process which forms an insulating thin film on said semi-conductor layer The process which forms one 
electrode of the scanning line and storage capacitance on said insulating thin film The process which forms the 
1 st interlayer insulation film on one electrode of said scanning line and storage capacitance, The process which 
punctures the 1 st contact hole which leads to said semi-conductor layer to said 1 st interlayer insulation film, 
The process which forms a junction conductive layer from the same film as said data line so that it may connect 
with said semi-conductor layer electrically through said 1 st contact hole at the same time it forms the data line 
on said 1 st interlayer insulation film, The process which forms the 2nd interlayer insulation film on said data 

http://www4.ipdl.ncipi.go.jp/cg^^ 8/12/2005 



PageS of 5 



line and said junction conductive layer, The process which punctures the 2nd contact hole which leads to said 

2nd interlayer insulation film at said junction conductive layer, At the same time it forms the 1 st conductive 

layer of protection-from-light nature so that it may connect with said junction conductive layer electrically 

through said 2nd contact hole on said 2nd interlayer insulation film The process which forms the 2nd 

conductive layer which consists of the same film as said 1st conductive layer so that it may lap with said data 

line superficially, The process which forms the 3rd interlayer insulation film on said 1st conductive layer and 

said 2nd conductive layer, The process which punctures the 3rd contact hole which leads to said 3rd interlayer 

insulation film at said 1st conductive layer, and the process which forms a pixel electrode so that it may connect 

electrically through said 3rd contact hole at said 1st conductive layer 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0067 

[Method of Amendment] Modification 

[The contents of amendment] 

[0067] 

According to the manufacture approach of the electro-optic device of this invention, laminating formation of the 
1st interlayer insulation film is carried out in this order in one electrode list of a semi-conductor layer, an 
insulating thin film, the scanning line, and storage capacitance at a substrate. Next, the contact hole which leads 
to a semi-conductor layer is punctured, and a junction conductive layer is formed from the same film as the data 
line so that it may connect with a semi-conductor layer electrically, at the same time the data line is formed. 
Next, after the 2nd interlayer insulation film is formed, the contact hole which leads to a junction conductive 
layer is punctured, and the 1 st conductive layer of protection-from-light nature is formed so that it may connect 
with a junction conductive layer electrically. It can come, simultaneously the 2nd conductive layer is formed 
from the same film as the 1st conductive layer. Then, the 3rd interlayer insulation film is formed, the contact 
hole which leads to the 1st conductive layer is punctured, and a pixel electrode is formed so that it may connect 
with the 1st conductive layer electrically. Therefore, as the layer further than the data line from a substrate, i.e., 
the upper layer, while forming a junction conductive layer as a conductive layer which consists of the same film 
as the data line mentioned above, the 1 st conductive layer is formed, and while relaying a pixel electrode and a 
semi-conductor layer by the junction conductive layer and the 1st conductive layer through three contact holes, 
the electro-optic device of this invention which has the configuration which specifies a pixel opening field by 
the 2nd conductive layer can be manufactured comparatively easily. Since the 1st conductive layer and the 2nd 
conductive layer are especially formed from the same film, low cost-ization can be attained in the simplification 
list of a manufacture process. 
[Procedure amendment 9] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0068 
[Method of Amendment] Modification 
[The contents of amendment] 
[0068] 

In the mode of 1 of the manufacture approach of said electro-optic device of this invention In the process which 
forms said data line after the process which forms said 1st interlayer insulation film, including further the 
process which punctures the 4th contact hole which leads to said semi-conductor layer to said 1 st interlayer 
insulation film In the process which forms said data line so that it may connect with said semi-conductor layer 
electrically through said 4th contact hole, and punctures said 2nd contact hole In the process which punctures 
the 5th contact hole which leads to one electrode of said storage capacitance to said 1st interlayer insulation film 
and said 2nd interlayer insulation film at the same time it punctures said 2nd contact hole, and forms said 2nd 
conductive layer Said 2nd conductive layer is formed so that it may connect with one electrode of said storage 
capacitance electrically through said 5th contact hole. 



[Translation done.] 
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3V** K*-;l/«:Ba?L-rsiS*Stc^ DOEx- 
^^igfilc-rsiStcfcl-'T, D0ES33>#* h*- 
tTDDEiWII«:JiK:«««t««*n* «k 3 KDO 

DOES 1 3>** h*-Jl/£BHL-r«XS£&ir'T. DO 
ES 1 3 * h *-/V*M?L*5 fcBWfcfHEiB 1 1 50 



mnfi»iiKiWE«sts«o-^©«ah:ffl c ss 4 3 > 

ic&V'T, D0ES43>2* h*-;l/£ftbTDOEg« 

s*©-*©«fft««swt«a?nsa: 3 kdoes 2 

$flM*je$*5cfc*ft»i:-*SW*Jl2 3fcE«© 

[11*12 8] »fifc«a©£*Bi: x «»©7*-* 
fHE£i6S«fcDra£f f -*8fc»«ShfcaHR 

t ft S JgfiKf S IS i: , 

fig-TSlSi:, 

ME£»fttf»«8«©-tf ©«ff±fc« 1 MMItfl 
DOES 1 HS*e«)itDOE¥#f*:*fi:jlCSm 1 3>* 

* h^-^p^-rsist, 

does i mrm&m±ic7-mzBf$.t%tmmictt 

ES 1 3>£* h*-;U*ftLTflaE¥3KMfc**» 
fc««S ti 3 J: 3 (cDOffir- 2 8 RHKfr 6 
H^^-TSlSi:, 

«OEf f -*IS»tfllWe+«*WB±t* 2 HNNHMte 

^Bg-rsiatx 

DOES 2 HRgi6*il8fc:DflE*»l»ttJf ta DSS 2 3 > 

* f h *-;b*B8?L-r 5 IS t , 

DOES 2 JintfttMLticmEff 2 3 > 2 * h 

©Si fcfflWK, flMBSittWIfcn 

-Btfr 6 ft SS 2 W«*iWEr - * » t ^FSWtc 1ft 
SiolcflM^Siai:, 

DOES 1 WSJ! StfDOES 2 gS«±{cS 3 JMMgltM 
fcJB/K-TSiai:, 

D0ES31 ff&UffltlcOOES 1 ^«Htai;5S3 3> 
*f h*-;l/%M?L-r4iai:, 
D0ES3 3>*f h*-;l/^LTDOES l ^mifctt 
aWK««Sti5«t 3 {cU«m<i^Jgfi)c-rsiSi:^# 

2 9 ] does i mmmmmmziMv 

DOES 1 Jini&ttR{i:ME¥«»JRlcai:%S4 
3>^^ h*-;b*H?L-rsia*Sfe:^*. DOEx- 

^nsjgjs-rsiatfei^T, does 4 h*- 

/l/*^LTDOE#SW*Hfc:«aWlc««*n*«k ? (cDO 
E-r-*Sg£J&8U 

D0ES2 3y^^ h*-;l/«rgfl?L-r5ia{cfc-(,>T, DO 
ES 2 3 >^ ^ h *-;l/%M?fr S icDOES 1 * 

mmmxsmim 2 ®wi&^BHcDOEsa§«©-^ 

©««ta U*JB 5 3 t Y X-JlZfflU U DOES 
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m. £ *i 3 <t i 2 »bb*bjki- s c t ^r^ts t 
[0001] 

* <Dmm?5m<DKffifts} tern u tttcBBBB^BBx 10 

^-y^>yfflC>rSIIh5:/->*X£ (Thin Film Transist 
orfclTBS, TFTtm) fc©BT*««ttfcBffl*S 
«F fc 1 6fcft©*«ffi0B«B*B*. *««)lfi*«BR 

[0 0 0 2] 

[ft^oSffi] &3fcc<D«©«SWt^£Bfi, -*t©s 

St60-ff|-P**TFTru-fS«lctt, VHJ?X# 
fc«S0B*B«ff»W-6ft, iKiOllSO-M-pftS 
ttfaS&lcfi. ^Bigtfcttsaig^P^« (ID'S, & 20 

ms.-t s fc 4&k , b*hr tfH&B£0HR£ w/s l t« 

So COPTIC WiRiSfifflfcRltehfcjtJfclBtt, B 

JSLT, ±a>Oto^B^«tii7t)li:{i, *»*0<OT 30 
-S»T«feS<&E;&'fcSo Cfttt, BBMQ* (BP 

[0 0 0 3] ^CT-gjfiT'te, W«l««**fT^fc 
i^HRWfcBBOT, &B*fcftttSB*HlP**» 

t«KK«*-rsc; tie J: 0 . &BSRIfflPB«*ei5#« 
KBjrrSfctfifc-ttfcLT^So cOStffitifttf, 40 

J: o TBBMPB«*»#W»c BS* 5 J: 3 
tLftOT', BSRB8P$*Si65«:i:A^f 5o 
[000 4] flfi^r, COao««Jt*aBKfel^TH:, 

0IJa.f£l 0 00 nm (-J-/*-*-) gfiXfi 

^nw±(c 0 1 ^mmmmimtEt s ft MBfH**ac 



[0 0 0 5] C©«©HMft$&B{CfctfS«fW&© 

ml BBMn*<o^±. mmmm^<ommm<o^ 

[0 0 0 6] LfrL&tf<E>, WaLtex-^HTBBH 
PB«*»#ttfc«J£'r*««teJ:titf, x-*Hi:B 
BBBfctfBBBBB^ftLTWaWfcfift-s-TVSfc 
46. &Bi8C13tt£nftTFT£O^T#*.tU£, ±a 
Lftx-^fcBigtlllfcWS&OfeiSDTV-Xfc F 
U-T > i: ©HI £ CTL$5o cct— B 
7*-*«*^LTB»fi*»*««l&*n*TFT«, 

1 7U-AJflffl(cMoTB<£«^lc£i;fc-Jg«ffi£B 

©BM*Ict-*«H:, BfT0TFTICfltt&S*l4B« 
Vfc<DB0«£SBfc«}:»>, TFTtfaHHMfcLTB* 

B. BBBS^OHBB^OflGBtf^Sgfcfc!), B» 
WfcH:B*B«©#<fc*ffl< t^-3WB^*5. 
[0007] COBtoaa^SBKfctJSSB 

muKDmmitw&xx Httw-ttftntmiiuDT-e 
it, ®%fr<D®m*mumwtfa±z-ezmct>, mm 

B»*©*BB^B«©»*tr*#»cBanS-&ft^i: 

[0008] *^wa±^oEas^fcB*s^nftt>o 

lt««B#a*l«*#LTft»K B*BP*# 

K<, »a(aoB«B^*raiB«:«sot**fiatf*o 

Bifc* fc*B0W set £lS!g 1 1 So 
[0009] 

[HB*(l?i*-r5ft460#a] *»HOBB)t¥BBIit 
&filc»JSLTBBSftfc»M h 5 >~>*X^ tB^«® 

E*wf*i aawt«tt* nmotugeB*«ffi t 

«K»BSnfcB)tttOSlBBBi:. miia^lj»mH 
kB-B^6ft»), ¥ffiWtl.T8uIBf ? -^^{c'>«< 
i:fc»»«fcB*^T^5»2*BBfc*Bit*. 

[0 0 10] *«W<!)B«3tt^BO«J«fcJ:ntf, B 
1BBBH:, *»<*Bi:B««ai:OIIBfc:^SLT43 
*), -»^*WMkBBWfcB«*tiT*0, flfi^r 
T\ B«Bfii:B«Wt»BSnTv^o S£oT> Bi 
3IBB{i, BB«Bfc*B(*BOKW>B«i:*Ba 
«tB«f*fcftO*«ffl<OB«Bi:LT«ft6L, 
tf, BBH*— 3©3y*^h*-;i/*^LTBBBB 
■f5»^OBBtt*BBtSCi:3VnrBi:38:So 

[0 0 1 1] B2B«Btt¥ffi«»cMTBE7'- 
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[0012] *%w<Dm%yt¥t&m<D-<Dmma3^ 
[0013] c<Dffimc£tit,£^ w-wmicnx'}>%.<t 

JC felt £> h 7 ^ * © V - X t K U'f V t <Dffl 
<D9£.mm%%£.2#&^T'ffitSo C<Dtc&b, 171/- 

mz^wmv^yy^^w^m^x. wmnmic 

imic <k 0 gt^affw^nfifbtfnlfig & 3 0 
[0 0 14] Mic, fjUWtMic, W^h^vi/'x^i: 

wm^t(5i-«^e.^s^2^mi(c, w®m<D ! &%. 

[0015] *mn<Dm%K¥i&m<Dm<DM®icts^ 
x, mam 1 mmmit. mm^m^mtm ln^^h 40 

[0 0 16] CfDMiaftlf, afg*£fre>¥»ft« 

5o bp^> -»t3y*»h*-;u*a<wi?L'r4a, 
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!M£2 0©tt?J&!fll&tf!fS2n>#* h*-;I/fc«fc 
O^-rtiffi^CT*, Sav** h K^x 

■yT-y-yic&Wfiiitzct imm £%zt>\ mwt'> 

OS**'«f/hS< T-t, 35 1 XttJB2 3>#? 

<o±^t tts-r a^mffisp^jc *3tt § TOfttf (Sit 2 

[0 0 17] *^Hfl(DS^¥Sfi©fficO»^(C«kn 

tf, rnmT-mit, m%i¥m#mtwi3ay'>?>7h* 
[0018] ccommc^tni. 7-zmt*m&m<D 

[0 0 19] *^<0mM7t^gOffi(D^1i(Cj;n 

[0020] co^fiSctctnt^ x-^litBSIIWSi: 

it X f 3 felt lift 5. fc^ J; a iC Bf&t %CtX\ =r-% 

mtmmMmtzntiZ&TicLrzm'&timix, r 

7 U v * ^7 y A 5£{5MT* t s„ 

[0021] ®c, x-^jitaismst^iTO^ 
it>ifi]±tfiie>ft5 0 

[0 0 2 2] *«WO«a31£^e«Ofl!!Ofll««J:ntf, 

[002 3] COSIfiRfcintf, '>^< fcfeg|5^(C«^ 
oT^SH*«ttf:W2W«li:<!)|||li:H:, 

saw < *«, « 2 #«Bo«tt««««fflfc:fi!fcnTv^ 

5 0 coftft, S^mffii:^2#MSi:OSO^§« 

LT7'J •y7J^7'f'>A7^:Mli:fSiST'$S„ 
[0024] **WO*!(Bt^6llOflS©»«K *n 

[0 0 2 5] CtDStfigfCinif, 4 i *(*«03^ / >*< 

t fe f-^ zfrmiivm&MicTtmimzftLxBMz 
ftfcwmiz tftz u-r s««3&» sojtfcitr 



CO 0 2 6] *5fflO«ftft^ilafl!l<D£atlCj:n 

«. ffiE£i«M&tnftEai2Wtjiu:, 

[002 7] C<D# 
Jf ti, tSditf, T i 



(^*» . C r 
Ta (&y*lV) 



mRUWi2mw. 

Mo (^eu^-f 



WW*. MU"J^K*fr6«. COftft. 

[0028] *mn<r>m l m¥ : giW<D\mmmz *n 

«, »ffi!B2**Hfci|irex--**i:fi. fln&ftg* 
[0 0 2 9] c0MttlcJ:4i& fiWrttMMreic 20 

ooilgtctg/jQStfSCttfnlligfc&So WKBJR^y 
t» S2#«)Si:<D|fflo^il*tiJta5*5ci:tcJ:0. 

[0030] *fgWO«S0t^«H<DflSOffit8K in 30 
(f. fflESX«afcttffi£nfc*M$l«S(c{lll*.£. 
[003 l] c<ommc kftiis SfSgftfciO, Bit 

tifiv*, 3Vh5XhJt*#Hrfc:Jtt*ft<Wii>6n 

So 

[003 2] c ©ffi*T-ti, MIES l WM& tf£ 2 * 

L TKtt 6 nr fc «fc i, \, 
[0 0 3 3] C ©$$£<}; ft {£. j£S«&t>*18i§fi<D 

-^omLhiciswMM'LTWtBnftw i wan tc 40 
Kcnmsso-xromLt t iftiMt*^ l trw- 5 n 

SK g 2 fflUi i: S«§a<D-7j <D«@ t coMT'Si?: 
[0034] COWIt8&ftKlcff*.fcaHi-PU:, mz 
a©-7j©«&T*&5S 2 Kwi^m-js 



[Hi 



IS 



ma* 
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[0035] commcjatiii. *mtm<D-&tpe>it 
wnrnmamtifiK 1 R*w«*ftLT*wweiisn, 

i: SI l 6 * S a 3 i: «t|R 2 

WiiMMt^LTWlSilBBafnTai 2 <DS«gS^«fig 

*ns 0 ^lt. cnea iatfS2o#a«*A»6* 
io ■jRwiKsaisaiWBissnsoi?, immmnffim 

[0 0 3 6] C©g«§»&MJC<fAfdg«ST'{3\ MIE 
SZitKi, ffl£g2*fll8MfflcJSIK2nTfcJ: 

[0 0 3 7] COttAicJintf, '>^<fctg|5^W(C« 

«ts«cft < m 2 wMotttttM 2 sasasffi 

[0 0 3 8] ctf),t5ii:f2liI^2llSMi 
K8»TSlBfca;« ti9E£2iraifi, ^4ay^^ 
b LTMIESt 2 VMSMfftcSfftsnTfe 

9, WE»4 3>*^h*-;Wi, MESiny**!* 

[0039] c0*wycj:ntf, tttmsaca^m 

>7 t*-)l%MlLtZ<Dbmtiflc%i4 3y$i' 

[0040] z.c<Dm2wm®mn®t l mm-$tiT®m 
[0041] coiBjsk:«fcntf, gmmit. ^mmtt 

[0 0 4 2] CQ£2S«8a««ttS%JB£8££n 

Ti/->Tta^^o 

[0 0 4 3] C<D®fi£(C<tn{f. S2S«Sfi«ffiRtf 

»ov^n*«-»%Bfj»tfflfc-r*«ij«*antf» 
o«fittRff^«ffii:T*tSo cotia, ®2S«san 
a *»ftMfcfctt*«ffi»nfc«fc *ffl»*«*-e* 

[0 0 4 4] C©JI^«§S*9**fe, milEm2Sa 



l*^LTWl6iEH*n, MIES 2 ; 
5 1 aSmStD-gP^^^SSSF***' 



1^ 



ISfcfflE 
fffci'WEie 50 



$fi«Stt. MIES«±(cfcttS¥Efl5«^ffi^S-rs 

ft^t^^nT^stttt, MiEjfft^Jca^sn 
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[0045] coflURtifttf, B2Sbsm&£b 

[0 0 4 6] MCBftRtt. IIWBS4 3>** 

[0 0 4 7] COflWMcfcfttf. ¥j9(*B© 

nfcjfijeist «t t» , scflfr&®fti;:*tr«*+ */i/B 

HWicti, &im<DffA{ftfl:£Bft*. Ztc. 354 3 
[0 0 4 8] S£>{c, Wie^2WffiSi:ff)ffiffi)tKi:« 

o , mbe$ 2 mmm tnsmm%® t t,m®tzwf&mm 

[0 0 4 9] £<Dffimc£tll£ s £2 8«B£gff|g£ 

MfStU £2*BB££2*ft3Mtf£«£B-*- 
SCttiO, Sfia%2flT-flM1-£CttfT-t, 7C 

[0 0 5 0] *aWO**)fc*«II<0fl&©ttttHcJ:n 

tt-fcOfcTBfcKtt&ft-CV*. 
[005 1] c©«USfcJ:n{£ x-^SS^DtTlfc 
H(*&tifcSn»*BKJ:*K BUMS* 

«MWfc<fc»K B£Mn£l*£g&iinig-?&!K MtB 
1 *BB££2BflKBBfffcOH?SS*n*l<:ftja 

[0 0 5 2] *fE^OBSUI£^eBOfl&OBB(CJ:n 

feO, B*MP««©S5MET-*«te»ofcB«* 

[0 0 5 3] C©«j«KJ:ntf» ¥EWtl.TatttR 
«-te>nfc^2as«S{c<J:»), 

Bfc}£h> fcS«*'>4 < t t»»«tB3£pIfl6Tf*5. 
? y £ ©^ + */bSWW>r- * a i: ¥«f*Jf fc &« 
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OB«tB2B«B*««-r*ci:*»-et, c<o*8P» 
0ftt*fc£t*SB£Bn£i«£;ijB£ 2 BBBTBJTr 

[0 0 5 4] get/ Hi, *SKH©a*3fc^B©ffl©R« 
t«fcntf» MEBlllBBftCfMeB2BBBtt. BE 

Kit e>nT^5 C t B£ f *o 

[0055] cofgjsicjcnif, x-^aiota^ 

6Bv^Bi:LTBtt6nfc»iBBB»i:«J:0s BBBB 

T'£3„ C©«S#fc, £2$«B£, x-^a±©^ 
B8fcBM««B*rt'LTRttTfcJ:^U ^*a±tc 
BB«WR*rt-LT»tfTfcJ:lr\, BlBBS*: 
BBBSfc%««-r*3y*f h*-;l/OffiB«, $M 
□B«rtT?fcfttfffB©fl»fc:R£-et*©7?, KITS 

[0 0 5 6] COBIftt, 1Ma£2*M& ¥SW 
icMTBESS 1 B«B#^?Sfftt£tt*ilOTEtt?tf 
20 fcRt*6ftTfc»K BfMP«*©Bl27 , -*«RtfB 
EifeBSK:** » r> fcB«* J®£-r S «t 3 L T t, 

[0057] ciommcitiii. £2««b& m\m 

T\ B*BQB«0T-*»Rtf*5S«lc*4iaofcB 
JSE^S^tScfc, ep%BBBnBJ«<OltffO±T$jg 

s-rscii:t5i^T*«i.o ra, ^immmtmzmmm 

Bh5>^X*©Tffl!J©»Bh7>S?X#, x-^a© 
30 BttB#«lcJ:!>, W¥lc)lSBft*IWit?**. 

[0058] c(DmimwaRxsmzm&mi*±mict& 

tt&ftfcttBTHi, BIB¥«{*BfcfNe£ l BBBfctt 

[0 0 5 9] COflUSKitltf, x-^«J;f)t±B{c 
B*^ft5*«B«BST?**Sl«t«BL, c©*i» 

mmmic z^wic *m#m t t?%b««k; mm 

«ffi£!Sj£-f£ I TO (Indium Tin Oxide) mt<omM. 

[0 0 6 0] C©SlSISiatf^2»S«* < ±BtS 

IWET-^BttMEBBSBO-^OBB 
fcWEB2B«Bi:omilcBWt6B«*^LTfia*«*i 
50 Tiil\ 
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[0061] c<o®i$.ic&tii£, mt^mmmc 

J: *) Ltcm 2 mmmmwm®m<D-i5<Dm® t <d 
wit?, T-*«teg«*{ttas-e*c 

C i: {C «fc ») , x-£$g<7>gffi^££ffl*3Ct#T'£, 

[0 0 6 2] *?gH^©m 1 coaa^^Hosaig^ffiti 

m titzwmm.® t zMtzmzmsmow&imc 

H±tl6»»il%m»a , «-5l8i:. itfflE$&lir»§i±<Dffi 

fit, Mizm&mRzfM&-'if<Dm®±icmim®&® 
mttKMtzxmt. mummmRumsm 1 m®a& 
mmicmm^mftmicmuzm 1 3>#* h*-;i/*M 

5 tisjtttow i t, mem 1 mwmtm-mfr 

mT-zm±icm3m®m&m%Bf$.t2>xmt. mi 30 
m 2 mNummmmsm 3 mrummmicmmm 1 mm 
mcmvzmzziyztYK-frzmLtzxmt, m 
e» 2 n * h ltbmSe^ 1 wtaicttst 

[0 0 6 3] *5t0^©S 1 0«a3l£^«BO«jfi*St 

«**n*9i*oiBii«rtfc'>ft< fcfcg&tfwtciEgfsn 
silica 2 iuwiA^asn*. ss^t, £2Jimi6 

MUM. r-^SL &tfa3limifillMAtCOMT)WI^ 
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TS&lRtfSg2>SSJf£J&fi5cLTXOCD3y** h*- 

L TBStS® i: ¥£(*J1 1 ** 2 wm -c*8i-r 
ifiT'tS. #tc, !gl**Jf fc^gmifc^-ffitfr 

[0 0 6 4] *5gt!B<DgS 1 <0*«3fc£8B©»ii?jffi© 

-oss«-ett, ta££2ans£tra«^£-r£xs<o& 
t, meis 2 mm^mmicmm^mwmim c«ni3 a 

«*jB«s-rsxet*i/^T, mumz^yzt 
sxstfe^T, tines 1 3>*? h*-;i/%w?L-r« 

fclsi^fCHfilEm 1 Hflfl»6S)Stcfi«i2S»Sao-?7©« 

j: i (chijies 2 »as%0jg-r s 0 
[0065] cowrtfcintf, »2ffni»Mio«dc 

Wtl«RSn*J:3fc:r-*«««*ja*tiS. Stc, Iff 

©«ttfcaii;5JB4 3>** h*-;l/tfHHL;£tu CCD 
S 4 3>£* H*-;l/%^-tTS»lSfi©-?3<D«ffi»c 

oT, ±3i!;bfcf r -2l£t¥«Wlfctf3:/:$^ h*- 

fg3xhfk^iati5„ 

[0 0 6 6] *«W©S2 0*ajt*«llOiBfi^ffi« 

I'y^t^s^ttS^fiS-rsxst, sutE^i* 
m±\zmmm*Wsm%xnt. mimmmm±icm 
&®&zmffi&m<D-ij<DW.®%Bi£tzxm£. tfliB 

Biittzxmt. wiissi i mmtmmicm%i¥m#mic 

aC5S 1 3y^i7 h*-^*H7L-rsi84:. sufSS 
1 ■HlfiWi±fcr-*«*«i«t* tP^JcfjIES 1 
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&xmt* «JE»2JlllIlft«W±lcWE»2 3V**h 

5 icigTttto^ i *«a«^j£-r% fcPBSic, men i 

tfiwesi 2 if a^±tc^ 3 ■nmui«sdtr sis 
mfBm 3 niiiiMRMicMnem 1 msiciB u«» 3 10 

«fc -5 fcfflawWfcflgja-rsigfcfcatyi: t^st-r 

[006 7] *^^C0^ 2 ©«ajt^«B<)!)Biji^ffi K 

wwBi&ztiz. entrant, mimnmtm-m 
A^BR^ti, at 1 mm.m\cmtz>?y*t v*—Mm 

7L£ftT, *l$«B£«£W{c8&£ns<fc Steals 
*«J:»)feS«fr&a^*h o$*>±JIi:LTSi 30 

t^mwrnt^mmmmRum 1 2S*HT?*8i-rsi: 
[0068] *«w0ai 2 ©aa^gsosii^ffio 

K, flutes l HimHI«lcME¥WSMic9(;«M4 3 
ISfcJ&iSI-SIgtcfc^T, 81K3?4 3>** 
T-*IS£fi5/«U M8SS23:/** h*-;l/%BB?fr 

tisi^tcMiHs i iiiiitt»aKcmes2sn»HUHtc 

HMtSS^gft©-^<D*it;:iIi;sgt5 3>'#^ 

)S"^So 50 
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[0069] coaittfcintf, $ 1 ifflieiwoM 
issns. stc S2Jiia«awK3yir^h*-;i/* 



tv ±i$Lfcx-*||fc¥#{*lfcA<3>** 

*^ lt««« t »«s nr*5 0*2 wm t 
sxMbfceans. 

[0 0 7 0] *»WOCO«k54ffffl&tffl!l©fiJ!itt* 
[00 7 1] 

[0072] mi mm&m) ^nmnm 1 mm\c 

JBLTBWTfS. Hltt. V&HWOMtSjMmi 
S£«i£?, Ett«®«fliSlR-p&t>, H2& r-* 

2<DA-A' BrSST'feO, 04ii, 120B-B, Bf 
EUT&So ift, 0 3RtfH4fc*5l/^T{±, 

[0073] @i tcfc^T. ^tmmcis^^mM.ft 

nftffltSOiBJRH:, ^SiS3 a fcx-^^6 ad^it 
WJ5LTBJR«ffi9 a*»j»-r*fc»OTFT 3 03!>'v 

5f-^i6 a *^SKT F T 3 0<DV-XlC«5CtfHC& 
«SnTt^*. x-^^6 afcSf i&OBIMI^S 1, 
S2, Snli, CO«fc«W*fc«UftLTfe«lt>ft 

;I/-7 r *fcfltt&r*«k5tLTfeai^. TFT3 
0 ©y- h t^S^ 3 a tfWStWKftttarftTfc 0 , Bf 

1, G2x -\ Cm^ C©Wtcll)«*T*Bl*p-r5J:^ 
t^fiScSnTV^o ®fg*l9a&, TFT30CDKU 

f t 3 o^&mnttttto*'? y**ni;«c t 

tcj; r-*«6a*(»6«tSS*l*ill»fi^S U S 

2, S n*3f^0^l'5y^T'»tiitf. B^ffi 
S9 a*^LT«a^HS©-fi»Jfc Lxm^mtih 
ShftBffi^WMOTSI, S2, ™, Snli, 
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SHA^tiafSfi^tjcufc^ v h^x h^ito^m 

K< fc«>fc, H&Q&9 a ^WlRlBffii: ©ratc^S ti 
a©«El±, TFT3 0©V-X»cEffiMI*t 

[0 0 7 4] B2lCtS^T, «j»t^lOTFT7l/ 

a (^ST>9a' K«fc»)H«*«^SnT^S) ffgfttffc 20 
nTfcy, Ii%g&9 aCfiSfcCifmc^&oT-r- 

So f-^6att, ny**h*-/l/5*fl'LTfllja. 
It t° 'J ->'Ja>ifr5>%§ la©? SfcSB©, 

«&9 aM©MI*fc:&t*S££lt3 atejBofcfWStRtf 

71fc&-f) 8 0a&l>*S?2$*Jl (t(T, If? 2 0 7 
St^-T) 8 0b*W6nT^5, WJT'ttlt 30 
fc, mi^'J7B8 0 aSO*m2AU7H8 0 bfiP- 

tt, ssi Ayr»8 0 a*4>«iLT, 

8 aMK3>?^ h*-/U8 b*^LT#*(MI 1 a 
£3^3 bfi. «2M'J7i8 0b(C3^i'h*-;b 

*la' fCttftT3cfc5fc£g|g3atfEB£ftT:fc 
f), £S*i3 a«y-KS@tLT«^-rS 0 C<D£? AO 
t. j£g$!i!3 a £^-£$6 a £:©$M-t3<imi;:fi* 
4, f-+*/WW*l a' Ki£ffiSg3a;Wr-h«Si:L 
TW(S]iEl^n/-c®^Xl'-yf->'yfflT F T 3 OtftStt 

[0 0 7 5] §ft^3b(i, j£4«3ateiBoTBHtt[ 

[0 0 7 6] ftfC, mi ^U7®8 0 3(4*4. 
^ h 8 a tc J: <J ¥jg{*H laOKW >Sfg?K^ 
^{cS^^nT^t), h*-/l/8 b£<i:9B 50 
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SWff9afc*a«fc»a*tlT*0, *»(*Jil a© 
Yl/-<yffimtWmW&9 a fc©Rgfc*5ttS/W7r4: 
LT«M6LT^5<, C COS l/'! 'J 71 8 0 a, 
h*-;V8 aMD'tcnv^^ h*-;U8 blco^Xim 

[0 0 7 7] Sfc, H***T*Lfc1W*fctt*4, Hz 
gH3a, Sa83bRt>'TFT3 0COTil%lScfc? 
fc, % 1 Mm 1 1 a *8ttTfcfit\, £ 1 igftffii 1 1 
a (4*4. 3^S83 atC}9oTlSttt}gfi!c-r5fci:t 

7 f -*«6ai:2a5a-r5fflBf*i«H+T*li:(li£t» 
j£U COlij£<DS|5^tJ:i5H^X-r-y^y^fflTFT 
3 0©?-+*;l/^«l a' ^TFT7WIS»^a 

[0078] %ic®3<Dmmmc7jiir£oic. nM.yvz 
sua, awft-^rowg©-«ii*«ij«i-5TFT7u 
^s«iot, i:nic»isiEiisn*awftffi?jofflfi 

©HW*ttJ3c*S»fi^2 0 TV V6,, TFT 

n>«fi*»64t). «[Sis«2oc4, . mmijyz.m 
m>GVkW&frtt*o TFT7winoica, m 

ttTI^So B*«fii9 a«0Rtf x I TOMftSoaW 

[0 0 7 9] flfc^u *ffiS«2 OJct*. ^©^StCiSo 
T«|6]flS2 l*^P>nTfc0, ^©Tffllltcti. 7tT 

vbtix^Zo iifoWS2 litmus. 1 To^aif© 
aw#«ttaw^64s. tfcEiniS2 2{i. #y^s 

[0 0 8 0] TFT7L"f'Sffil 0{C«, §S^tt@9 

ut^mm^y^-y^mTF t 3 oAwtsnx^ 

[0 08 1] W(^lS«2 0(ctt, Mtc03K^-rj:3 

Tl>5o C©7cJ6 s »[6)SS2 0©ffiiJ^e»AM7tAW 
X-f-y^>^fflTFT3 0©^S|(*Sl a©f"V*;bSI 
«la' ^eS«V-X^«l bftCffiSKKU^yfll 

[0 0 8 2] C©J:3(C^fig^n. ®Safii9 a tWlPl 
flH2 1 tA^ffi-r5i9»cEH*nfcTFT7bl'il 

«i 0i:MfSia«2 0t©H{c«, %m®i/-jliiHc& 

^n, rsns5 0A^fiE?n5o ffini5o«, B»a 

H9 a^6©aW^EPAD^tlTt,>«l/^ffiT'E^ 1 6 
Rt>*2 2lc<k0filf£©&ffi#*£i:£o fg B a B l5 0{i, 
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[0 0 8 3] St@3t7jrf«fc-?t, lix-T'yfyy 

fflTFT 3 0{C^/?Jtt(p]^"2>ffiH{Cfct/ - «TT F T7l/-< 

815 1 0t&iIi!sX^-y?->^fflTFT3 0i:©Pigt 

te. ifHjgftSil 1 afcRtfSiSt-f Sfc&<,\, Si 10 

SftMi i at*, &tiL<it*mm%i&m&&mx-h% 

T is Cr, W, Ta. MoRUP bO^O'M< t 

eistfsti*. c©j:3«tt^6«fig-rn(f, tft 
7 b-rais i o±©s i jgjtis 1 1 a <»Bi&xm<omc 
ftfrtizmmxj-yT-yymT ft3 oojgjsiet* 
(t«»fljaaicj:»). mi mm® 1 1 aa«&t«snfc»> 

»*L4l/\i:$f?«r3o HljIftHl 1 atm&Ztl 
T^3©T% TFTTWitSl 0OffllJfr&©K»« 
(MOft) l?*<illgXl'-yf-yyfflTFT30Of-+* 20 

*w*i a' wmty-xMai b. «a*Ku-f> 

t SB L fcft t j; SflM<D58£t <fc ») HsiSX^ -y * V 9 
fflTFT3 0©Wftt*'«ftLfcO, MrTSCfcttfc 

[008 4]^ ttWctJgfiRSf ftfcS 1 9E%K 1 1 a 
14. 3 aTtgRSftT, ^Vfittfttttft 

Wfc*«?nTt»«k^o coistawwntf, ana 
ym \ i a (cwisiSES^n-sii^X't'-y^^ ^itft 
3 o tatts i jiftis i i a 0«ffi£tt#£iara;&(£ 30 
retime ccr>m&. femmtLTit, %mm% 

mwM<oizmWs ftiii, *ffi«ffi2 it#*&sn 
ssnaiw^ifena. fas. an&M«i 1 a&r 

&l^L. / >*<fctH^Xl'«y^>yfflTFT3 0©f- 
■V^I/WWl a' ^(SitSV-X^l b. IgSfiHU 
-Y>S)$1 c*ffl5«fc5t*KtJBj«LTfcai\, 
[0 0 8 5] St. UligftHl 1 atW3SL<fm*X'( 40 
7WfflTF T 3 0 tcQfyjtfi. TAMfSlDS 1 2 #R 

tte.nT(.^„ Ttfstft&sigi 2«. 

T F T 3 0£«|j£-f £¥WtJI 1 a £31 1 iftttlt 1 1 a 
fre>m$fi%:*e*l^3fc#tRttP>ttSfc<0T-fcSo S 
t, Ttl!!*e3i§il 2(i. TFT7WIS1 0<D£ffit 
ffM^n^CttiS. I^XY7f^fflTFT3 0 
<D/-ci6©T«<!§it LTO«Bft|*tW^*- EP"£. TFT 

tSl^rfn§T-li*X-r-yf->^fflT F T 3 OtD&tt© 

*ft*iw±-r*««*wrso tasimwri 2t4. gu 50 
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tt\ NSG (/>F-^h->'J^-h^7X) . PSG 

(y>">y^-h#7X) . bsg (#ny*y*-h 

«7X) . BPSG 0-KD>'jyv/»J^r-h^7X) * 

vms^6*«. T«f6«uRi 2 tc «fc *3 . ans%Mi 

1 a*W*XW-yf-yyfflTFT3 0l¥*»SWS*» 
**«SKI»<*cf:fPtSo 

[0 0 8 6] #*»fgT'fi. ¥9KJ9 1 a £?S«g K 

U CtltflfaTSSSt83 b©H&£Mf2«SISSMI 
lit L. y- h|&ttlK«dA,^tetK9Klt 2 $££113 a 

te* 1 M«l*«i:-r* c 4: fc J: ») » S5lS*Sfi7 0a 

1-5H l A 'J 71 8 0 a 3 tfMSMS t 

U Ctl6<0«SHI|tailJ||SI«ttIK8 l*R»tS. Ml 
lAnt&«lt8 H4H2Sia<*JittT«lfllL. SfS2§ 
«S«7 0b*»}BjS$nTl>*o *LT, cne>nig 
«g*7 0 a&l/£S2S*§jl7 0 b#3>£* h*- 

t^*o »t» i mmnm i o a ©sg 1 ^mut tx 

©*feH»HI 2 It, ft fittfct J: 0 * U f 'J n >m±lcfc 
fiE^nS T F T 3 0©y- h!6»ffiltfflS6))5:^<OT% 
»<Jto«BEO»Bilf:-r5ci:*«T*#» ill SJBg 
170a »Jt«W/hffiM-P*S«(0««S«f: LTfllJ« 

T*ts 0 sfc, $uinttttii8 it. te^»ji2ti^ 
<ox\ m2Wimm7 o bittmmmmx'*.®m<DW 

7 0 aSt>*3f2§^§«7 0 b*^i#Wt*«5ft* 
7 0 f-^!6a TOfSORtf j£SE« 3 a 

t i^o risaox -< x ^ «j 3 va^-t 

(BPS, S«83b*<JBi8SftfcSi«) fc^oiiiRfflP 
<B«*^nfcx^-x*^J»t!pJffltT, /J^ffi«T*S 

[0 0 8 7] COidta2»«S«7 0b*«US-r6 

mi i mwmm 8 1 a, iwts/ y n >«, gfk-> y n > 
ftffi^) t j: <?. n 1 ip B %»^8 1 ^mmmx& 

So aHJBHIfi»8l8 l£rS<flMT SCfct <fe 0 , 3 

h*-;l/8 a<Dg£St/J^<tfl3l55©T*, 
L/S3>^^ h*-;b8 a t*3ttSSI 1 /^'J 718 0 a 

©sa^istfbtfst/hs < t*», *o±»tffin , r* 

B**ff9 at*tts™t*TEtfflJl*ft*. 
[0 0 8 8] 03tfet^T. liX-Y^fyyfflTFT 
3 0(4. LDD (Lightly Doped Drain) ffiI£WLT 
fcO. ^S83a. aKi£S»3a*»60»llSit±»)f- 
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a ' , j£Scf§!3 a t*m#S 1 a tZimtSV- bl& 

tm^tsmmmz. f-?S6a, 1 a© 

ttttKV-XlRKl b SIMMS Fb-fy««l c. * 

'J 7Wi 8 0 a**«LT«»Wfc«tt£ftT^ft, f6i§ 
«y-X«i*l bRtflCftfty-XflMl dtttflcfia 
If K W yfBtt 1 c SD'iliiaa F U-f yH$ l e ass 
<D<fc5fc. 1 afC*fU nSXf4pg/©?-V* 10 

■V *;WQ T F T tt , iftfRIS jgo ^t^r> m&&& *) , 

T3 0fcUTffl^6n4Ci:*^. *H»<ST*i4?f 
fc-f-*«6att, A l«Qtt&ft&&Mft?&l(3/U 

JSSttT^So ^l^U7«8 0aRD*^l«ra 

&6HII8 io±(ct4, *isy-x««i d'xausn 

b*-)l5JkZSm 1 ^'J7Jf 8 0 a^\jlU53> 20 
h*-;l/8 btf&4£j££ftfc$2JIMttttR4tf 

* h*-;l/5£fl-LT\ t-^IS6 a«Ki8ay-X8l 
«1 dCmaWK&fjtSrttT^So MK« f-?S6a 

&mg 2 mmmmm 4 ©±tc(4, m 1 a u 7® 8 o a ^ 

oa^^ h*-;V8 b*^fi??nfc^3SHIt6^«7 

t, mmm.m9 a t,tm\>v)7m so aicmn.mcteffi 

SntfcO, StcSS 1 ^'J7JI8 0 a^ffHiLTny* 

* h*-;l/8 a&ftLTieVA&VU'fyfemi elcM9L 30 
Wtc««^nT^5o fli&<DE3Mt«9 att, C<D£r> 

So 

[0 0 8 9] fflf&X-f«y?-y?fflTFT30«U »* L 
< fct±ii<DJ: o t l D D«JB*»o#, ffi«ty-x« 

« i b ao-fsiss k w >m® i c ic*#m<Dn*>&fr 

ffi^fl5fi!t-rs-b;V777^ya©TFTT**oTtJ; 40 

[0 0 9 0] S/-c*H».^T*«, iS«X-l'-y9 L >yffl 
T F T 3 ooy- h y-X«K 1 d&tfS 

iAS 1 elRIlL 1 <l<D*iEMLf">y7;Uy 

- h Slit 1 1 fctf, cneoSK 2 m&LtW- bUM 

cDfI^#0i/ra£tis<}: •? tc-TSo t©J;3(i:fa7;l/y 

- h mwt h v h j.x±t- t f Tzmtftttuf % 

«8f£*K±T*» *7B#©tti?it£{SS?Sci:tfT*t 50 
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So CtlS©y-FW&0'>*< fcfc HB*LDD«ii 

^LfcX-Y-y^V^^fiSiltA^T'tSo 
[0 09 1] 02Stf03t^-TJ:3fC, 
*«3tt*«BT«. *»*FH'y»*l e £B3tfHf 
9 a fc£:J>#? h*-;U8 aM3^^h*-;l/8 

b*ftLTSBl'<'J7l8 0a*«aLT*«ttfc»» 
*-;U8 aRtfny** h*-;I/8 b©&%*4/h£ < 

**=« l a»cCtJ-«^*t6»t*l»±-rstei&fc:B, ny* 

T'^ltLT, g$IWtc7x-y b^y^y^xmWM l 
agTHRLtSiStelSfce^fetfft&a^. Ut^> 
(4, F^-fXyf-vym «WI»±fflO*y *>U 
3 0 1 S^R*^ CT Ltd OT'fe 

So 

[0 0 9 2] Ctl(C»LT**»«T-t4, S^«ffi9 
a Rtfilizgffi K L"f y^ 1 e * 2 -OOUWs. ay fit 
b 8 aSO'3>^ £ h 8 b fC j; ») ^"Tn 

h*-;l/8 b£5^ Kv^x-y^y^fctOP^JL-rS 

bx-y+ywc&r) &mm%m<tz>c t mm 

fcftS<DT*£So fiU 3>*>h*-*8 aRtfny 
^^h*-;l/8bt, %=F<D7—rtZm*zrztbl,c* K 
5 x »j =f- y f'm-cfUx. T Jt«Wfi^MO 7 x -y h x -y 

f-y^TdidtcLTfe-t^o 
[009 3] W±OJ:5»i:*ftMl*»tJ:ntf, 
^ h*-;V8 aRt>*3>^^7 h*-;l/8 b<D&£*4'h 
* < T»t , 3 ^ h 8 a fcfcttS^ 1 'J 7S 

8 0a ©siBtjBdcsnsa*^ lal!bfe/J^s < rmts<D 

X\ *©±^Kffill-raB3R»B9aO»»K*W5¥ 
fflfk*», ^SggffiJiStlSo Mfc, S23^yh* 
-;l/8 btfettS®^*S9 aOgSKJgfig^nSS* 
^(Hlflt/jN^ < T»€rOT, C<D®««g 9 a ©g|5#{C 

[0094] xmmmximic. m \ mrms o a 
o a let o . mmnmmtt'p* < t t^wtcj^ 

■TSC W*tf x mi^'J7a80a 
(4. ^^4^St^MT*$>ST U Cr, Ta, 
MoSt>'Pb<0-9^tf)'>^:< fck-o£^ty, ^JB^ 

cma»)< n>^^h*-;l/8 b^LT^lMU7 
18 0a St>*®^«ffi9 a H-CJMffc«Rttft»»!><fc 
ns 0 mi^'J7«8 0a<DK@{4, 0lj^{f 5 0 n mJ-X 
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±5 0 0 nmWTSftfc1"S<Dft<i?£U\, 5 0nmg 
SOU^A^ntf, §Si§7a-t:X{£::i3tt£Ml2:3>*? 
h 8 b O&lfflJSHC^ tfettS Plfi6tt«ffi< 4 0 , 
$ fc 5 0 0 n mUST&ttfcfgl 1 'J 71 8 0 a <D#£ 
KgBLfcBBttlI9 aOBBOIHIfiittiyiBfc&fcfc^ 

[0 0 9 5] Efc*BBJB»T«:, &B££&t*«B£ 
WPBB05S, T-*«6afci&ofc«*«!>fc6a 

r-*B6 afc&^Tft##£#tfSS:K<D3i2^ 
'J718 0b5tf3>^^ h*-^5iacWSf- 10 
5<&§6 aS5ftfre>8t£LT:fctK SBBJCfcttSBifSBI! 
PB«© 0 *> , 3 a Sl>*gffl^ 3blC i&o fcBB 

©±2l&tfT2I*£ l^J7!80a Rtf» 1 Bttffi 1 

1 alciO^SfLT^So 

[0 0 9 6] «k»)*(4:Wt(i@2Rt;04{C^-rj:-5 
lc, l2^'J7l8 0b(i, ¥®W(cMTg|5^WtcBm 
WS9a©HRrtfcefia!ttTfc»), B£B£9a(Cft 
5Wtc&fi&oT^£>o £<Dtctb. C<DB£flH$9afc 
sg 2 ^1171 8 0 b^-gPBtaSC fc{C«t»3, SB^t 
fctt5B*MP««©;te&ia«!>*»#*«£T'*$, C 20 
©BHffc, S2^U718 0 b(ci:9B£MPBtttf£ 
JtSftfcflBfT'G:. ¥WtltIiti9a}:S2A 
'J7l8 0b fc<DBfcBB«&^fci&. ^fDiS&BB 

fcftLToftsnfctece&v-'o toes, g^wt 

18 0 bfc«fc?>B*raPB«#B£S*ifcfli?rt?H:, r 
-2*16 a T*BBBPB«*££-rs«&Bttft^fc«>, 
C<D{@mTte, T-ZUQ aOtlli, B2^<J718 0 
bOB^D&gTB&'aiVtVS. dees, H41C7K 
-TidJC r-£M6a£B£BB9a£tf£3BN£ 30 
7 LT1&£&^£ 5 fct &B 

§«£f£££-£ft^T'8IC?o CCOfclsb. 17b-AfO 
m^BWrtfcffiffOT F T 3 OteflUgSnSB»ft*t© 
«ffi»c«SRtfitl5-r-*a6 aOSISfliffl«nKeH 
LT, ±aSOV-Xi: KU'vtOHeDSSSflfcJ:?) 
T F T 3 0*<S««ff LT, H#R3S9 a fc«ft$-e« 
^ *«EEtf 'J - * * S U<i£*${c Bfltf*. c n 6 oe 

5o (ML, ^2AU7«8 0b*^fiL4V^7^7h 40 
*-/l/5HiaoJt«W/h*l^a«T«:. f-«6aO 
**6=F*ii>.6J:5fcl/C, r-#«6afcJ:»)H*M 

[009 7] g-fc, «±©<k ^ fcBBMPBBfcSBTr 
SJ:3»C*fig-rn{f. **lfil«fi2 0£B2jIftB2 3£ 
flML&<TrMyfci6, WlfilS«©=iX h*H"M-r 5 C 
tA^T'feS. MK, W(Slgffi2 0tTFT7b-TS 

isi ofc©77^*>-hrnfc«fc*BBMP¥©flrFf> 

2BftB2 3£t&tf.51§£a\ TFT7WIS1 0 fc 50 
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W7-f^ > httucx »)BBIillP$*iKBLfc^J: 3 
M^fcfc3dtl7Tfc±i£©J:9fc7 f -$»»6a. ll 
^ 'J 71 8 0 a Ktf B 2 /< U 71 8 0 b Mtf fcB 1 Btt 
Ml 1 at^?TFT7b^lil OdUcjgfiESnfcg 

BMP»*«£**i: *f|6]S«2 0±©3!2 

j£ft« 2 3 c <fc 0 BBMP0&ft&SB&<i:it'*TB£ 
MP**B±S**cii:tfT*<5. 

[0 0 9 8] M(cB2St?B4JC^L/'c e k9JCr-^« 
6 a©ffi£g=F$)E46TBii*l9 a <D*|gfl#i:a&<E>& 
I^BfiEfc-fS -r-^^6ai:BlR^g9a 
fc^3Hffl»BW7*^LTfiftoftfflBfKfe^T» 

<D^Ffi©%±%«l*5Ct^T*t, BfcttlctigBfcPS 
*©BT, «JiB*©tH^9fi±tf}ll6tt4. 
[0099] 312^1)718 0b(a\ ffSL<tt» S» 

2 /< >J 71 8 0 b <Dlig|5# t BBBff 9 a QBM&tf ft 

^ 5 fcfefc. Borate it^'><D^±mmmms 

B 2 >t U 71 8 0 b ©mfitA^-^ffit^fenTt/-' 
ntf , B 2 A ij 71 8 0 b ©mta^KlA'BBaB 9a<D 
BttfcRtfl-BKBJ&fiS-PtSo B2AU718 
0btSBB3bt*aMWtcJSB'rSfci6<D3>^^ 
h*-;b8ctt, *HB^ffiT*«, 3>^^h*-;l/8 



1A 



2^ 



'J7B8 0btt, &B£9lc, 3»^h*-;l/8c% 
ftLT8«l3 bfcB*Wfc»B«ns. 
[0 10 0] MK£fc±a?©ft]<B2AU7l8 0bi: 
r-f«6 afc*^B2BnW6«W4%^LT»filEB* 
ttfcBfigfcfcVTti, f-?S6al:tt, Hffitf<i:t>£ 
£ LfcB 2 M ij 71 8 0 b t OBT*SBAV>f*P« tl5 0 

<tLT, cntffU^-r-^BeaOBSBfflfkLTfe, 
B2/VJ7B8 0 b £<DM<D®m*mimZ*kZ>c tic J: 
»), r-*B6a©S«*E*ai*5c:fcjb<TtS. C 
niCcfcO, r-4r«6a*^LTOB«B^OBB«« 

«ffcB«i;yf-*««fbt*BlcBfiJ 
4, f f -^B6a*Vl'XlcWLT^<*S1lljS^J±K 

[0 10 1] *»80Sny^ h*-;b (8 
a, 8 b. 8cM>*5) OflMli, PBB^HftJBS 

^ h «-;l/0>BBOBBt&BMBi<:«(tS f 5 
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[0102] tiLiim Lfc* *> icm i *fis»»o«st3t 

^Ht^ntf, IS 1 ^'J7Ji8 0 alC, T F T 3 0 1 
@ftBS9 a t**«-r5«ftl*lffc#Si:«fc, C© 
Sl^U7i8 0 afc|Hl--|I;friE);5S3S2AlJ7Jf 8 0 
b IC. B(S«^©$^fl«&*BIig* 6 Li&OOHJRIIflQ 

ins, 

CO 1 0 3] (Si IUU6ttlc43tt««fK%4^l»DH 
ii7*n-fex) ^©i5fc*/a*l^*a»ettfc 10 

*i)tniss&mm*iMtti t f T7u-f g«©§s)i 

fSi> @5fr6B8tt&Igtc:fctt£T FT7WII1 

[0 10 4] JfriTH5©Ifi (1) t^f.kot, 535 
SC. A-h'^Xljg, fy3>»6SS©TFT7U 
^8*51 O^fflSc-TSo CCT\ L<«N2 (g 

^O^r§1f^X#ffl^M0^9 0 0~ 1 3 0 0°C© 
arST'gftfflHU ^JC^^nSiftig^D-bXtfet^S 20 
TFTTUfSfil 0 tc£i; £5 «fc -5 IC 
M5aSLT*5<„ Bn^, Sliira-lrXKfcttSgliigT' 
iRfi^SftSfiftt^to-ltT, fi5ICTFT7WI 

£i o*Hi:as*»*njit±oiafi-eiM!! ! aLTfe<. 

LT, CCD<fc'9b:iQ.a*nfcT F TTUl'SSl 00 

y -*m mo&ms&v&Zs x^-v # y > 

l 0 0~5 0 0nmgS©HJl, »SL<tttt 

2 o o n m(»mm<omft.m 1 1 %Bf$.?%> a w» skm 
i i±fca, affis»*«ft-r*fc«>K#us/';=i>«i 30 

[0105] #fcia (2) tc/Tv-ro;?ic N KjfM^n 
fcsjts 1 i±t7th>j v^77-rt 1 m%m 

1 1 a ©/<*->{£#£? SU^XhvX^MU 
fSby'XhvXy^LTigftlil lfcttLx-yf-yy 

[0106] jwcnjg (3) {c^-ri^tc, mimx,® 

1 1 a©±tc < 0U*{f, ^EX««ECVDjS^KJ:») 
TEOS (r h-7 • • ^-;l/y • i/ijy-h) # 

X. TEB (ft-7 •if;l/-#-hl/-h) #X, T 40 
MOP (f h7^f;l/-t*'>-7«l/-h) #X 
*%fflfT, NSG Uy^Vr-YilvX) . PSG 
(yyi/y-T—htfvX) , BSC (#n>5/y-5r-h 
tfvX) . BPSG (jKnyj>'->U^-h^7X) * 
if©i/ 'J h ^7X1, gfti/ 'J 3 >m^> ffltf 'J 3 

llli] 2©flfflPtt. 0>R«\ *<J5 0 0-2 000 nmfc 

[0 10 7] :Xlcxm (4) Jc^-Tck^tc, TK&teilM 
1 2©±lC, &4 5 0-5 5 CC, jiff L< t±#J5 0 0 50 
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r ©JtaWffiffiSWi*?, ttfttt 4 0 0 - 6 0 0 c c / 

mi rKot/i/^ytfx, Vi/^yaxm^m^rzWE. 

CVD (0lx.«\ E^20~40PaOCVD) tJ: 
y, 7*;U7rx->yny|H*»«-r«o ^©t£> g^ 
f?H«+T% ^600-7 OOrtCT^ll-l 0BSR8. 
»SL<tt, 4-6«HBI©IMaa%i«-C4:K±»)» # 
| j-> | j3>11^50~200nm©f^ #£L< 
ttftl 00 nm©Jl£fc&&£T'@fBfiSc:S£-e3 0 
f$.&Z-&Z?iifetLTlt. RTA (Rapid Thermal Anne 
al) Zfer>tcmimX't>Bi^L. i4S^I/- «f-H* 

[0 10 8] C©Pg, 03{C^LfcBSf5X'l'-yf-yyffl 

t f t 3 o t lt> nf-vzjimommxjvryfm 

TFT3 0£f&S-rS*£lcH\ SK^ + iM/JIWKS 
b (7m» , As (OJR) , P ('J» &if©V 

t>B&\ %tz. H^XY-yf->^fflTFT3 0^pf-V 
*;I/ai:r*«*tM:, B Wn» . Ga «fij* 
W, In (-f>->*«7A) *2©m»S*5©*H8!* 
H^t^*>aA^t < fc») K-7 , LTtAi/>o 7* 
;U7rx->y3>ai^^^T% fcECVDffitfffcJ:?) 
# y v/ U 3 >« l £DHgffM L T fe Si \, UcO Hi, ME 

c v d a n t <k y Jin l fc # y -> y 3 >§itc s/ y 3 yj 
*y*n*>&&x— mt&nitu wwitj; 
y WBafbs-er* y > unvn LTt^. 
[0109] ^fcxs (5) t^-rjc-^t, 7* by v 

*si f *sstsmj£>w-y%G-t2>*wfcmi a%& 

[0 110] WZTM (6) {C7KtJ:^(C, S^X-f-v 
^■vyfflTFT3 0*«U«f*#W»Jil a^900 
-1 3 0 0 < C©iSfi, WtL<fii^l oootwisatc 
ZtmmittZCtlcJiQ. $<)3 0nmOiti»# 
S©««ft:J"j3V)B2a*}BjSU MtXS (7) IC 

(HTOi) f>Sfci/U3yfl|A»64Slft««2b*» 
5 0nm©lt«W»V>W?fcltau HMWki/'J 3yd 
2 a SlfW 2 b *^tr^J§«jei*»oH*X-l' y f- 

ytmi f t 3 o©y- h*eiidi:«{cs«safB)Sffl 
©si^{*d*#«y*g^w)S2*)gfi!t-rso c©is3 

^ N *m&m 1 a ©11$ ^3 0~1 5 0nm©W 

jftl/<tt»3 5~5 0nm©)l$i:^y, tfitlff 
d2©W$tt, ^2 0-1 5 0nm©W$, »$L<« 
^3 0-1 00nm©»l$t^5o C©<fc?(cSiS^i? 

im?nzm<tz>ck.ic& t ). mc8-(y=f-mm<D±m 
m&z&mt i «^ t »t i s * o £K±-f set ^t- 
**o fib. #vi/V3ymi*imittZ£t<oMc 

«ty, #-a«jS%#ot6»»{g|2«:»)SUrt«J:v>o 

[oiii] ^tig (8) t^-ridt, 7*hyy 

^77^11, x-y^y^lSHtCty l^Xr-H5 0 
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o i mmmmm i f t < ¥#f*i i 

a±fcJMtLfc», Wiltf P F-XBW 3 x 1 
0 52 /cm2T'F-yLT. SHIMIil f*ffi 

[0 112] #fcX8 (9) fcjjVfJ:?^ l/i/XHS 

500 «m£ i^E c v d mmc a o # y 3 
■ must* a l tcimwi # y 1/ y 3 y«*m*T t 

«fct\, #y">y3V^3 0M)l(i, ^100-5 0 On 
mtDJPS, L<ti^3 0 0 nmfctta-TSo 
[0 113] #£06 ©18 (1 0) fcjjVfJ: •?(<:> b 
y'x hvX^^ft7*h'JV?77^m X-y^ 

y^ientiO, v©j£Ml3 a i:«teS 

fi«3b«JB«-rs. £S«3 a&tfg»§3 btt, iff 

it/s^JB^s^y-y-i' K»©a«fc£i*-e«j»LTfc 

[0114] gicxa (1 1) tS-Tiaic, 03fc^ 

LfcBiSiXf -v^VVm F T 3 0* L D Dffiii^jfO 
n*+*;l/S0TFTi:*5«fc, ¥HHi ate, ft 

-r <saa v-xfg« 1 b ik.mm.fc f u-y >mm 1 c * 

^X^tLT> Pft£©V«OT*©^to*ffi»S 
T\ (&J;i{f, P^y^l~3xi0 13 /cm 2 OH- 
XffltcT F-Xf £ 0 iinicJ;t)^S^3 aT©¥*i* 
11 afi^-+*;Ufi|«l a' t&So CO^WK- 
Xfc<}:<3g«g3 b&tt£21l3 a fcfiffieiffcsns. 
[0 1 15] JKtelS (12) tC^-Tiat, iiJRX-f 
•yf-VXfflT F T 3 OfclBtftSMMEV-XlW* 1 d 
atfKJMtKH'yllWl e*»«t*fc»fc, 
3 a <£ t) tiWlE^TXi'fl/^ F16 0 O^SS 

P^^l~3xi0 15 /cm 
2 ©K-XWCTK-Xr*o *fc, «X-f7f^' 
fflTFT3 0*p^ + */U5!fc-r5«^ I a 

IC, |g«Jgy-Xii«l bRtffi»SKH'>iS«l c 

afetf Kwawy-x«« i d f u-f vm* i 

eJgrJBfig-rSfctofc, B&H©IIIj&ft^©?R®»&ffl 
M> fl»J*tf» IKSS© F-X*frfct~ 
fc, *7*»y H«ift©TFTfcLTtJ:<, i£»S3 a 

i£AJ$ffi£«fc tJ-fe/l'775-l' VgOT F T fc LTt J: 
t\ C ©TOSl© F-XtC £ ») gffllg 3 b 3 

to i i 6] w, cne>©T f t 3 oiDmTBi&xmt 

MfrLT\ nf-+^l/STFTRD*pf-+^;l/gTFT 
S*li&®I[5]*83r©^iZ2[5]?5£T F T7WIS 1 0±© 
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^rmmzj v+vvm f t 3 o««b£-r«¥«wi 
1 a*#ys/y3>R-pjgjs-rfttf» mm^-y^y? 

fflT F T 3 0<DBftmiCl&(£ft-T.mV, RmBfcZJB 

to 1 1 7] gicxa (13) t^ti?^ uj/'xf 

l6 0 0^SLfci, g«S3bStfj6Si^3aMtf 
t»liaWl2±fc, MECVDj£. X^XYCVDffiH 
KJ:0*iMWk*>y3yBI (HTOH) ^fifks/yny 
ISfrP>&£>£S 1 1^*611118 1^2 0 0 nm«T©l± 

10 «w»i^»at*«fs. tau Hna?co<k 5 tc. mi 
4i*pa»t«k »), us 1 mrsm&ms 1 zmmmT'ti 

So 

to 1 1 8] gicxs (14) iiMg 

71 8 0 a tmmS. Fl/f^W* 1 e fc^S^JcJggl 
tZtzlbtD^yW F*-;l/8 aMtffc£i2^y7l8 
0 b i:3»§3 b fc*«««t»«1-4tei6©3^*f 

20 >lf-Ax-y^vyi?©F-7l'x>y^>yk:<tf)^filt-r 
S 0 C©<k?&F5^X-y^*li. fiffilttffW^fc 
46. /J^*g(D3>^^ F*-;l/8 a&r>*3>£* F* 

8a#¥gf*ll a*^tffilt5©^RS±-r5<DK*|iJ 
*>7x-y Fx-y^>y^WfflLTfe«ti/\ C©^x-yF 
x-y^>y«, 3>^^y F*-;U8 aKWU «fc»?S» 

30 0ii3fi±WfiJT'*So 

to 1 1 9] ^fcig (15) (CTnti^t, milS 

Ti<§li3bOiIli:, Tl, Cr, W, Ta, M 
oSO'P b#©^H^)S->yt)-^ FIPO^R^JS* 
XA-y^yyyi?fc:<fc»)««LT, 50~500nmg 
g<Dmm<DWW& 8 0^Efi2-rSo 5 0n m^aojf*' 
Stnv^f F*-;U8 b^MTL-rs^Ft^ 

*«tf*BraEtttt»^4^o ft. c<omwm8o±ic 
40 a, affiEW^aa-rsftftt^ys/yayinPofiw 

WlfcJ**8fiRLTfcA^. Ms #««8 0t±^«^S 

y K«o^R^M«%b'(t, * y -> y 3 
ffli l /-c &mmv& 1 t t £ 1^0 

t0 1 2 0] ^(C07<DIS (1 6) t^-Ti^tC, K 

«issnfc»«iB8 o±t7* f y yy7 7-riest>* 

X -y ^ > yi®££fT 5 C S1^'J7I80 
aR^2^U7I8 0b^Mt5o CCT*I2A'J 
718 0 blco^Tfi?#£0 4JC^LfcJ:5lc, ^^>- 

50 ^-rsta^o 



3?2S 20 



29 

coi2i] Mcxm (i 7) ic*t&?ic m\mm 

m&l®8 1 StlflcS 1 / 0 aRXfmz^VTm 

8 0b*m?£?ic, 0g*tf, BEXttBJECVDi** 
TEOSifXH^fflfT, NSCv PSG, BSC, B 
P SG*fO->'jy-h^7XM, SftS/'j3y«l^* 
ft-> 'J n ft 2 fflHItfiHil 4 *JBj3W *. 

S2^rai6iS«4 0KJPa, **J5 0 0~ 1 5 00 nmtf 

»$u\, m2mmmmm4(omm^5 o o nmim 

ntf, T-*t86aRtfjtaEtt3aHUcl3tt**4SB 
fi* •) Xttft if HH fc ft <b ft 

[0 12 2] ^fcXS (18) 0g»T?, ¥*ftJl 1 a 

fciSttftts 10000 0 c©2ftsaa^r 2 o# 

8HfTofc8L T-*ll6 a 1 aOMBBK 

5 «eaftR 2 , a 1 bmj&nui 8 1 stm* 2 mm 

«S»«l4fcWI?L , r*o Sfc, ££B3 3^811*3 b& 

3>**h*-;l/5fc|H)-<Dia 

[0 12 3] IS (1 9) IcjfxtJ:^ 3S2 

Mlfe*iJ8l4©±{C, X/Vy^'Jy^tC«fe»), iEfttt© 
A 1 l?©{g«fii£« j e>£JgS/y-tM KH££JSH6 t L 
t> *rl 1 0 0~5 0 0nmCDJlS, 5f $ b < ti^J3 0 0 
nmictfiffl-f 5 0 

[0 12 4] (2 0) (C^-ri-jJC 7* HJ 

6a^Mt§„ LCT-f-^86 atCO^Tte^fC^ 
4 KtSL fettle, &T'Jgfi!c2ttSBfS&ffi9 afcSft 
?>Sl-^^lclo^2^'J7l8 0 b(c||ft5J;^t^ 

[0 12 5] 3MCB8 0I8 (2 1) lC*f<fc5t^ r 

Di£ J $>TE0S#X3?£ffll v T\ NSG, PSG, BS 
G. BPSGftifcDi/Uy-htf^m gffcv"J3> 
B J f»»{fcS*' U n yd?? s ft S3? 3 JMttttM 7 

•t s 0 3? 3 juBuenus 7 ^500-1500 
[0126] &icie (22) tc^t-efc^t. mmw® 

9at»l/<'J7B8 0a i:*«aWt»«!-rSftftO 
JCtt-f^kf-Ax-y^;/-^© F^-rx^^y^tcJ: 

[0127] aacis (2 3) icK-rj^ic, as 3 in 

t&S»§l7©±fC, X/<-yinjy^|t«J:0, I TOU^ 
©i§Wl?PM4»IS9£, !ft5 0~2 0 0nm©JI;£(Cif 

*su nfcia (24) tc^-r^^t. 7*MJvy? 
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I «ffi9a*»j«LTt«J:«r\ 
1 [0 12 8] tLhttWLftJ:^fc:^&SlBg»lci3»*H 
igrn-feXfCfctltf, tt®ft'>ft^Ig&T-fioj±«W 

[0129] (a 2 bbjbb) #^©3? 2 nmmic 

#BLTBWj-fS„ 09 tt, 3S2#ij5SJBffi{c:j3ttSx- 

*s, ■sRassf*<jejs*nfcT fttwi 

10 fi©aR&1-58a©BigP©¥ffi0-Z?fc»K B 1 0 
^©A-A' St®0T'$>»), 01 Hi, f®B- 
B' ®rE0T'££ o SlO&tfBl 1 tCfeVT 
«\ *B*&«#*Bffi±TflBBisrKft8B©**Si: 
^H^SSPtttttffiRSrSft&LfeTfeSo 

ft, S9^p>iai wcTTs^tc'mzmmm^^xmz 
[0130] i9^ii ncfe^T, mzmmmmx 

it, ¥»f*JBl aoaSBSKUf^lSJsSl elcn>** 
h*-;I/8 8 a*ftLT««Wfc»tt*ftT*5!>7*-* 

$6 a tm-mfr<b®s$.znrc*mwmm ebt.mm 

BSftfcBttttOBBBfr&aSS 1 0 a t 

*B*TV3 0 LT« *«#«S6bfc3f 1^'J7B 
9 0 a fctt, aSt>*+^««6 b±(cffM 

snfca 2 jmfeiut 4 *^ LTWisiEB*nT*3 »> , 

C <D3f 2 BBIfiBB 4 1 HflTLS tifc 3 > * * h 8 

8 bfcrt-LTaatesawjcSiBten-tvSo (a^, 31 

2*AS}BffiT*(i, 31 1 / < ?'J7S9 0 a fc |BI-©ig)t14© 
30 «miA^ftS3f2^U7H9 0 b^iglt^tlTfcO. 
3f2^U7S9 0 btgfil^3 b 3>^^h*- 

t5o C©«^, §«^3 b*SWS»SSi:LT> § 

****<fS51fc* t 1»*S. 3I2^U7®9 0 

bi:SB»3b*«a««i:»»ra«ii:t«j:0, SBB 

40 09lC^-T«J:5tC. 31 2 A U 7^ 9 0 btt, 

T31 1 ^ «J 7« 9 0 a SftttOft B*ft«B£ 

«H9a©«^S9tS?«{ci3tt?>nTfeO, BBM 
nffim<Do-*>T-Zm6 aatfi£BB3 a t*«J&ofc 
fe^aRt>'±Ta*)i^t.5o COB^fcfeB 1 ^)KS^ 
^©^tPC<, if 2 /V)7Wi 9 0 b©iSg|5»{i, B 

»«S9a0»a#fc:e¥fitae>nso b, wwojt 

19 0 a £3?2Ay7Jf9 0 b fc©«Jcoi,>T(i, «P 

mmmm 6 b ^i^sisff ©b 2 2 3 t-s 3 c t 
50 ^xitmimm&m<om£tm&T'&z 0 
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[0 13 1] C(D£?icWi2nffiBmT'&. 100*8 

mvmmmT'&ztpmmws 6 b»tfs i 7i 9 o 

a ted:*), iSift«g9 afr6¥${*Sl a£T'*a»(c 
7-*tUe> atfA I Hfre>&Si§£(C(4, j^#tOP^T' 

[0 13 2] £/c, 0 1 1 (CTrrf a 
#g«ji3 b fc><U7«9 0 b £©lffl(CffiS«f*llT'<&.5 
» 1 JffiU&SilS 8 1 Rtftf? 2 JBHOttllM 4 *ft LT»8 10 
SftfcHt/Sfcfc^Tti. -r-#$6 a(c(4, ttffij&UO 
SSbfcSfiSS3 bRtf»2/<y7B9 0 bfcONmi 
ltfWi0?n5 o CO*:**, -r-#*l6 acD§»£mtt 

86 a*rt-LT©H«^Oii*«a9 a'MOflU&fcfc 

[0 13 3] c©<fc?4A 1 K£RHKfr 
«JH6b(i, PJx.(4\ S H6«BK«<o«itrD-bXK:fe 
»*«Ifi (18) fcfci^T, ffiUEKU^>«Ki etc 

h*-;l/8 8 a£P»8?LU IS (2 0) (c 20 
feVT, C(D3>^^ h*-;V8 8 aOSP^^ftTB 
iSJt K H' 1 e 0±^tccfl8^mH 6 bSrflM-f 
S©(C, IS (19) T»jSLfcA l«KJ4LT7*h 

') v y 7 7 -r igso'x -y f - > yie**tt#fcr <t t \ 

StC^ 2 If F^HH 4 MO'tlg lM'J7!9 0a Stfg! 
2^U7«9 0 btcOi^T^, r-£l§!6 aKtf*8t?g 
tl«6b±tc, S 1 *jWBttfc:fett*Ig (1 3) fr6 
18 (1 6) i:|H|1ico7n-bX{cj;0^-rn{fJ:v\ 
[0 13 4] ($3$JttJBffi) *8H0£3$M£tt(<: 
fe(tSSmft^BOfiSj£tcoO>T, HI 2*#HgLT 30 

iftB/j-rso hi 2(4, ^ 3 mmi&mc s x- 
iat'&5. $fc> hi 2tc*3t > 'Ta, SJi^&gw&H 

WWc*tR£g&6La6T;&£>o M. Hi 2\zmLtzm 

<D®f$mmic-oi^Tt,t. iai«0iWH??5*f*u *<ot& 

[o 1 3 5] hi 2(c*5^t, mz^tmmx^t. &2 
nmimti&ws.*) * ^mmmme bzm^&cttt 40 

$T'&S 0 

[0 1 3 6] ftoT, £3$tt)gffiiCj:tta. 
JSKA^filfig^nsm l^'J7/f9 0 a' £4:0, BiSi 

wis 9 a tffiiRK Ku-fy ^ig?i e £*wm.mc*mm 
[0137] (.m4nmm) *%wm4mmm 50 
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fcttSSSft^gBOfiWcfcO^T. HI 3fr£Hl 5 
Z^mLTUmtZo HI 3(4, ^4*/i6)B»lcfelt2. 

■<mi<Dm®i&?%m$i<Dmmm<D¥m®T<ibo. hi 

4(4, ^CDA-A' Bf®HT*&0, Hi 5(4, Z<DB- 
B' »td5HT*&S 0 Hi 4&QFH1 5(cfcO^T 

(4, *a j ?*»*t*Hffi±T?B«nIfllfteao***i: 

Hi 3^e>Hl 5(C^L/i^4^J5SJgffi(cfc^TH 

[0 1 3 8] H 1 3fr5H 1 5(C*3^T, ^,4%®%,% 
T'(4, 8l*ttJ£«£(iA&9, ^ 1 iS^feM 1 la' «i 
*B»«-r5H*«ff 9 aOBBRlSII-aTtt^ttfcJBja* 
tlTfcO, g«S3 btfn>2* h*-;H 5£ftLT 
SliSilftlcSg 1 il« 1 1 a' fc«Sttfc8«SnTV 
So & 1 mm 1 1 a' *8M83b©7i:gE«4:LT 
mW-lZ^ZCtlt^&X'tb*), 8M3b0tt«ffi<l:« 
H 5 C fc (c«fc 0 7 0 OMta^SJEit*** C fc 

CCD«)ST'(4, gljEftHl 1 a' % 



0, H*IBP***#<-r*c:i:*^t4o ^2 

Ml 1 a' fc^2MU7H9 0 b ttt^Wt^iH"5<: 
i:(cj;f3, Sfl(Sfi«^-rs^«0$fita$3SiElg 
(cLTtS^o §1^3 b?:Si«S«miSi:LTStt(i: 
*H*<5fc«*-r5«*ti, KiamMl l a* t^2 

^•J7«9 o bimfmmm®*ftLxwimicmm2 

*-;H 5fc^2^'J7S8 0btSSIg3bi:*filSt 
t2>rctb<D?>$? h*-;l/8 c fc^S^S^ffifiBK 

So 

[0 13 9] SIC, HI 4SD*H1 5(C^t" iofCT F 
T7W|ft 1 0' (4, E^TFT3 0©'>*<i:t 

JBfig^nTVS. x-^*S6 a, ^S^3 

a, §«83bHOi«^TFT3 0O»lSStlfc¥iB 

^^(c m %m3 mmmmm 7 osmiwrnitz nr^ 

So f-O«S©«lJSfcOl^Ta:ai*«0B«O«^i:H* 
T'^S 0 • 

[0 14 0] ftoT, ^4H^tt(c4:n(f, r-^^ 
6(cafeT^S^3a, TFT3 0, gfi83 bH^Jg 
jS«n*«i«i:OB*IJI!P««4:oa«WffiWSn*. 
C £04: 9 (C LT@^€«i 9 a nT(^S<DT\ 
aiS^iUkOSB'^fCfS UTffifflS 5 0 «f -c X i"J * 
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CO 1 4 1] N> C<D<£o&TFT7U-f'g«l 0' (C 

m%Bmtzctic&z¥tBitx-it%<. mz.a. cm 

P (Chemical Uechanincal Polishing) Xtfy 
(Spin On Glass) $HiSOG§t 5 F£ 

mzmm lts 2 i pgifeiiig? 4 ^>m 3mmmmm 7 t*s 
it^¥iBft^T%t>Tt.j;^o fa. ±m<omf&nm\m 

10 

[0142] m%n&%&<D'k&mm w±<o<j:-5tc 

£H 1 6&tfl3 1 7^#^LTIttHfl-r§ 0 (Si, m 1 6 
ti, TFT7W»Sl 0%*<D±£Jgl££ft;rc&*B(£ 
g^i:«{cW(SlS<g2 0OffliW^M/-c¥ffillT'S?), 0 
1 7 It, m\ 6OH-H' BrffiHT'feSo 
[0 1 4 33 B1 6tCfcl,vT\ T F 1 00 

0, ^©F*JfflJ(cMfTfLT, «A»«B2»)til2 3i:nC 
;l4t 5 2 conil^fflilttCJi. 6 a (cBftft** 

mt^-mwmm^ 1 0 1 Kcfn9@Eg%Rtt? 1 

0 2*tTFT7WHfil 0CD-a{C}£ioT^t5>nT 
*> D . j££ & 3 a tcj£« fi^^m £ * 1* 5 > >fT*m&t 
5ctt<k»)^lt^3 a«rSilj-rs^at^Kiftl2lffil 0 

4#, c<D-iatci^«-r?>2a«c!ftoTi5we»nT^ 

fcl^Ofc 6{f , MflUBKrlDBS 1 0 4 «K-fl|£ttT*fca 30 
^Ctttf3ST*t%l,\ x-^^ggS)lel8S 1 0 

fi*J * tf ^gtfijOir- * O ft 

u «iawoT-**w:iiiiiaii««^*«os»«o5a 

K»oTB»«nfcr-*«UBttlHlB^6iiflll«^*« 

if^mtti^o MKT FT7b-fS1£l OO^-ffltc 40 

0 4B£ofc<'fci&©«»<Qffii!g 1 0 5AW6nT^ 
So tfc, «i^i»g2 0©3— t-»0 / >ft<i:ti« 

owT?««wft#a*i:*fcij>oii»a*t i o 6#i3ite> 

tlT^5„ ^LT, Hi 7(C7n'TJ:'5lc, 01 6tC7nU 
ftS/-;l/**5 2 fcBHFHi;ii«*flfo*JfiS«2 OtfM* 
I^>-;I4*5 2lc<}:')TFT7l^f'g*Sl OlcHit^n 
TV5 0 ft. TFT7l"fgffil 0±lCli, cn6<0f 
-*fflSB»lHlB 1 0 K ^S^IgftlHl^ 1 0 4«lclo* 50 
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T, «0a©7 f -*«6afciBiHi^%BfS©*-<'5yy 

EW?*JBjKLTfc.J:<,\, fa. *3&M©«»fcJ:*itf, » 
fag«2 0±©!g2il7cll2 3CiTFT7b'l'g«l 0 

[0 14 4] W±H 1 *»6B 1 7*#BLTBWlUfc* 
T-*$§U£f)lelBl 0 1 &tt£S-tMBB 
ass 1 0 4 £ T F T 7 WltS 1 0 <D±lcmfZ<Xt> 0 
tc, flflRff T A B (Tape Automated bonding) g<g± 

icmmtntzmmmi s 1 tfttwssi o© 

£2 OOlftSWteft'AW-rSfllRtf T FT7W1S 1 0 
©ffl»fttfffl»f *Mtett£4. tRJxff, TN (Twiste 
d Nematic) VA (Vertically Aligned) * 

— K, PDLC (Polymer Dispersed Crystal) 

K»<oiift*- f^, y-vj-*7f ht-F/y- 

?l)-77-y**-F©BiIKJSi;T, flJfc7w;l/A, (4 
[0 14 5] JJLhWWLfc«llflBBli«i:*5tfS*«Jie^ 
^SS^R G Bffi«7-f h/^7i: LT#^fflt>5n, 

^3 5-*yrLT»IW*nfc*feO)W»W)ti: LT^& 
(fi]Sffi2 0tc, ^-^^tilgtfettT^&^o L 

^SH^iifflT'tSo mic^ Wf6is«2 o±{c i mm 1 

51/ Hi, TFT/WIfil 0±ORGBfc3Pt|fil-r5a 
^S119 aTlC*7-l/^'XH?T'A7-7^;WI5: 

jBfig-rscfcfepj^T'feSo coi-jt-rtitf, x^)t 

^T*t?.o Mt^fc, «|6]SK2 0±(C, {SJHtcDjSiJf 
LT, RGBft*flF»)ffi-r^l'*n>ry*7-f 

[0 14 6] i&kmwLt&nm&mztsvzttx& 

ASt-ractfcLfctf, SlX^Kl 1 a (SSOHi 1 
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la') £KttTV3<DT*, TFT7 U-f Sffi 1 0 ©CM 

1 a' Rtffl£«BV-*«* 1 batf«W«KH'>fll 
«1 clcft#Aftt£Cfc£lfc<-CtWa*. B5Sft© 

■flk««^-r«<:2:fl(pniT««. cc-e. s£*(4. t 

F T 7 U-T ®K 1 0 <DBffiiiiT'<DSW^I»±f 5fc» 
(C, g*"mitffl©AR (Anti Reflection) MMSftfc 

gtffcofctf. »HflBB»1?tt, TFT7l^fgffilO 
OSffifc^UWll a ©'>*<£«, 1 a' 

atflBttV-^iWl bRtf{gia*KWygj#l c 
fc©HteSSl»iWltl 1 a Gfc-5^'4 1 la*) tfjgfig 

R 7 -C ^Afcfflffc 0 . T F T 7 l^gfi 1 0 *© & © 

[0 1 4 7] *iB*fc:R»t6ti*^W«yf->yjlS 

yTFTT'feStLTittWtfcAV j£7.?#S©TFT 
J f7 ; e;l'7rX->ij3>T F TI?(Dfl!2<0JBiC©T FTC 

Witt, &3ktmm\^y)T'hz> 0 

[0 14 8] («?«8g) #fc. tt±»MBtttWbfc* 
Stt^Hl 0 0£«*fcW*^©fSfl&©jeffifcO^ 30 
Til 8*'602O**jSLTBWi-rSo 

CO 1 4 9] Jfe-fHl 8(C. CCDi^tit^gll 

0 o&«*fc*?^©w«ijs**-r. 

[0 1 5 0] 01 8fc*5^T. H?lig§(4. «^Wffitil 

*i» 1 0 0 0 , m7Ktim®m®& 1002, buses 1 

00 4, 8£(%¥&B1 00. *n-j;*J8«fc|sli&l 00 
8Mmc«ig[Hl! , Sl 0 1 04MttT4t££ftT^«. S 
/TvlffStU^l 000ti. ROM (Read Only Memor 
y) . RAM (Random Access Memory) . Jtr ■< X 9 

SK^ffo^tu, mmmzmmLxtitfitznwm 40 

*ti$8£St7Pl«IM[H]8g 1 0 0 2{ctU^lt5 0 a** 

ffijaaiHigs ioo2«, ii<f • stesisiHiss. *>u 7;v 
@&. *5>:/iaB3i©js»©*Wft«@ , s*aA,-e« 

x t^tcffinjiHifs 1004 tcm^-rso Bfnneg 1 0 0 
4 (4. mm.%¥%m 1 0 o^sgift-rso fifing 1 0 1 50 
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fMl 0 0**^1-5 TFTTWIfiOllc. KM) 
B»1 0 0 4*«tLTt»J:<, Ctlte*Q*T«jjMIH8 
fflSSB 1 0 0 2*««LTfcJ:l\, 
[0 1 5 1] JftlcBi 9^6112 0';:. C0J;?lcIlS 

[0 1 5 2] 0 1 9(C*5<,vr. «?«H©-{flfc*:/n 

->*x*# 1 1 0 oti. ±m Lfcmm®® 1 0 0 4 #t f 
T7WSS±tcjf«^n/c«M7 , e^Hi oossty 

7-T h/^U7"?:3fiffl*.L. MRGBfflO^l-/^ 
710 OR. 1 OOG&tf 1 0 0 BtLZm^rc-fai/ 
s.*ZtLTmf&.2tlX^Zo -fni/xtZl 10 0T* 

(4. tZb^y^ Vvy^mnteOftMn^y-f^-v 

hi 1 0 2*>6&Wtttf5g-ee>tt£>i:. 3ft©57-l 
1 0 6Zfct>*2fe(D^'l'^D>i'>y^ = 5-l 1 0 8(CJ:o 
T. RGBtDSHfetcWlS-rSTtfig^R. G. Bfcfttt 
P»n, #fe(c«JS'T§7-r h/^7l 00R. 100G 
&t>* 1 0 0 Bfc£4r»Mi5o C ©RKrfc Bjttt, 

jtet«t5jtig**iB<-fc»t, xm\yyx\ 1 22. 

UU-l/VXl 1 2 SRtfttiStbVXl 1 2 4*»&** 
Ub-b>X&l 1 2 lfcfl-LTttMlSo ^bT. 7 
-<h/^U7l0 0R. 1 OOG&tfl 00B(C<fct>&^ 

7VXh \ 1 1 ZteiDMteJaSttfcl*, &fcfUyX 
1 1 1 4%ftLTX9V-Vl 1 2 OlCti^-mmtL 

xmtztiZo 

[0153] 112 oicfc^t. m^m^tomomrz^-r 

/W^ 7 fcfJS©? -y 7h7 7S!©/<- y /to y tr 
(PC) 1 2 00(4. Jb&LfcSawt^SB 1 0 
Otf h-y7#^-^-Xrtfc^tt6ttT:fc»). H(cCP 
U. ^*U. t-rAH^lRg-rSfc«(C*-*-K 1 2 

[0 15 4] fcLLHl 9frSH2 0*«Hl/CBWJUfc 

(4*-^B^S!©lff f ^x-7U3-^. f ey- 

->*-7U>^*- 7-^Xx— >a> (EWS) . 

B, xbemis. posss*. *vi->^i\>*mz.rcm 

[0 15 5] W±WWLfc±^fc, *Hfig©fl5tt(c4:n 
(4*. i! , 3i^A^S<Sin D n{a©Ii^«^A^fil^ttS) , 6^ 

[0S©ffi**ift0^] 

mil m\ nmm>*ffleimmic&}&m»m* 

[0 2] S 1 ^^©mMft^SBKfctf 

^. ^s^. iB*«®p««»«snfcTFT7u-ra« 



(20) 



37 



[03] 120A-A* $tEHT*&£ 0 
4] 12<DB-B' BrffiH-CfcSo 

KS&iioTTjVriSB (fOl) T**S 0 
[H6] Si^*«!BO*SR3^»li<0H»^D-bX* 

Terras (fo3) T^^>o 
ess] a i mmBm<om%K¥mm<Dmm7u*>7s* 

«S«:iioT^-riSH (*<D4) T*&3 0 10 
[19] »2*iS»BttO«»}1&^8Hfc:JB»S7 f -* 

[H 1 0] H 1 OOA-A* BrffiHTfeSo 
II OOB-B' ttlit^^o 
3 ^fifi?Bj|(0«S0t*«BO»riBH'P* 



l i] 
1 2] 

[0 1 3] 

*8, 



4 mmBmtDmnx^wictsiiZT-z 

14]01 3£>A-A' SBIT^^o 
1 5] HI 30B-B' RffiHTfeSo 
l 6] **«BB«0««}t**llfc:t5*t*TFTr 

[11 7] 11 6<DH-H' 8fTffiHT*££o 

[119] a^ftffiO-ffiJfcLT^n^x^^^tBr 
ffiB1?*4o * 30 

[12 0] a^SOfi6<DffiJi:LTO/^V^;l/riyt? 

JL - £ * IE® 1 T*£ 3 o 

[tf^CQlKW 
1 a 

1 a' -^+*;l/SMi 
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l c-fflttFW>M 

i d-asiftev-xaas 
i e- -s;a«Ku>f >s« 
i f i 

2HKIMH 
3 b-S«» 



6 a 

6 b 
7- 
8 a 

8 b 

9 a 
1 0 
1 1 
1 2 

1 6 

2 0 
2 1 
2 2 

2 3 

3 0 
5 0 

7 0 
70a- 
70b- 
80a- 
80b- 

8 1 ••■! 
8 8 a- 
88b- 
8 8 c- 
8 8 d- 



TFT7U^»£ 
TttttlSW 
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